| The Brain of the Mastal Defnctive: A Stady of Morphology in Its 


JANUARY, 1934 


MEDICAL RES 


The Journal of 
‘Neurology and 
Psychopathology 


Edited by 
S, A. KINNIER WILSON 


WITH THE ASSISTANCE OF THE FOLLOWING EDITORIAL COMMITTEE: 
R. POSTER KENNEDY C. STANFORD READ 
H. G. BAYNES 
WILLIAM BROWN % Seer 
HENRY DEVINE Cc. MACFIE CAMPBELL 
R. D. GILLESPIE EDITOR OF THE BRITISH 
BERNARD HART MEDICAL JOURNAL 








CONTENTS 


S. A. Kimnrer Wiison 


Relation to Intelligence 
Ross Asupy and R. M. Stewart 
Demyelinization of the Central Nervous System ia Monkeys and Allied 
iu Man CHARLES Davison 
- A Comparison of fiome New Floceuiation Tests for B.; Fluid with the 
3 Wassermann Reacticn (M.B.R. I1., Modified Citochel and Modific.i SD cieions 
Arreur S. Parexson and Francis L. McLavcuin 


jJoun. H, Ewer 
E, Scorr Wurre and R. G. Gorvon 








ISSUED BY THE BRITISH MEDICAL ASSOCIATION 


LONDON: BRITISH MEDICAL ASSOCIATION HOUSE, 
TAVISTOCK SQUARE, W.C.1. 


d Quarterly; Subscription 20/- pex annum. Single Numbers 8/6 net. Post Free 





JOURNAL OF NEUROLOGY 





EDITORIAL NOTICES 


THE EDITORIAL COMMITTEE will welcome 


Editorial The 

property of the Jounnat unless the authors state 

rights to themselves. a. 
They also invite correspondence, criticisms, and suggestions from readers, which snd 

sic. Ania sat Oe aaa aay r 

are costly Rateieniea senda te in the yay SO gS 

inserted in brackets in the text where occur, Mzp. Jour. 19 


Mca a: Wher ot tac eat een: articles should c 
eee 


Tlustrations.—These, whether plain or coloured drawings, or photographs, should be 
rendered as perfectly as possible. The Publishers undertake the preperation of the blocks, but 
not of the originals. . 

Reprinis. to the present abnormal costs of production, free reprints of : 
cannot be further notice. If desired: they-inay be oltaland by payment, i 
notice must sitar ohus Uae pivat Si totems, 

Subscriptions._—_30/— net, post free ; single numbers, 8/6 net. < 

insides ieee sah exiothantiae ton, Ashes ioe tbl an nla 4 
THE FINANCIAL SECRETARY AND BUSINESS MANAGER, 
British Medical Association, 
B.M.A, House, Tavistock Square, London, W.C.1. 








STOKE PARK MONOGRAPHS” 
ON MENTAL DEFICIENCY — 


and other problems of the 
Human Brain and Mind 


No. i. THE BURDEN MEMORIAL VOLUME 


Edited on behalf of the Medical and Consultant Staff of Stoke Park 
Colony, Stapleton, Bristol, by RICHARD J. A. BERRY, 
M.D., F.R.C.S., F.RS.E., Director of Medical Services. 
With [lustrations. 16s. $d. net. 


The volume contains 17 contributions by different writers 
« This is certainly a book which can be reconimended for the careful attention of all who 
ate interested in Mental Deficiency. It shows that the mental deficiency service intends 


to keep its subject as well forward in research as are other branches of medicine.” 
Mental Welfare. 


MACMILLAN & CO. LTD. LONDON, W.C.2 




















| Tue Journat or Nevurotocy 
: AND PsycHOPATHOLOGY 


JANUARY, 1934 


Original Papers 





MEGALENCEPHALY* 


By 
S. A. KINNIER WILSON, Lonpon 


| Tere appears to be no pronounced exception to the general rule that any 
‘somatic tissue or organ is susceptible of undergoing a departure from its 
normal standard in the direction of either under- or overgrowth. But 
decision as to what constitutes definite distinction from the norm must always 
be somewhat difficult. A true mean has first to be calculated, and then, on 
either side, deviations have to be allowed ere the physiological can be said to 
have become the pathological. These things are from their very nature hard 
to establish. Current nomenclature is not perhaps at its best in this respect. 
In general, the term ‘ hypertrophy ° is taken to denote increase in the bulk 
© of a tissue or organ, and ‘ hyperplasia ’ increase in the numerical amount of 
its constituent elements ; but hyperplasia of cells must lead to hypertrophy 
© of the organ of which they are the components. ‘ Hypotrophy ° is a word 
(seldom used, perhaps for its cacophonous note, yet it is manifestly more 
® correct than ‘ atrophy,’ with which it is often confounded ; but ‘ hypoplasia ’ 
$ properly in vogue for something less than actual ‘ aplasia.’ 

The idea that the brain, as one of the organs of the human frame, is 
likewise susceptible to under- and overgrowth is old in the history of medicine. 
’ For fairly evident reasons, included among which is the fact of its being less 

rare, a small head, with its inevitably small brain, will perhaps engage atten- 
tion more than a large head— in the sense, that is, of a large brain within it. 
Here again current nomenclature leaves something to be desired. The term 
“microcephaly ’ refers indifferently to ‘ small-brainedness,’ for which the 
word * micrencephaly * is obviously preferable and should be in regular use, 
or to a small skull, for which * microcrania ’ must commend itself. The former 
feature, indeed, is probably the cardinal one, since there is no evidence to show 


* Presidential Address, Section of Neurology, Royal Society of Medicine, October 19, 
1933. Published here by kind permission of the Council of the Society. 
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that a small skull retards brain development and restricts its evolution jp 


volume. In respect of the converse anomaly, however, the correspondence 


is not quite the same. From a large head a large brain cannot immediately 
be inferred, seeing that the chief cause of cranial enlargement is hydro- 
cephalus, and the hydrocephalic brain is distended but in no sense 
hypertrophied. 


On theoretical grounds, ‘ big-brainedness ° is a possible developmental 


anomaly, but the possessor of an unusually big and heavy brain whose 
functions are normal cannot be considered in any way pathological ; he might, 
indeed, be remarkable for outstanding intellectual power (though, as we shall 
see, this is by no means always the case). Increase of bulk accompanied by 
superlative physiological activity is a departure from the norm, but not a 
morbid state. 

Scattered sparsely through the literature, however, will be found records 
of cerebral hyperplasia accompanied by some degree of mental retardation or 
idiocy, by epilepsy, or by other abnormalities of function. The brain as a 
whole has undergone harmonious and well-proportioned enlargement in its 
general naked-eye dimensions ; it fills the cranium completely, its surface is 
covered with plump convolutions, and its weight considerably exceeds the 
average for age and sex concerned. The brain looks normal, but yet is the 
seat of some dynamic defect. For such a genetic anomaly the term ‘ megalen- 
cephaly * was, so far as I can discover, first suggested by Andrews and adopted 
by Morley Fletcher ! in 1900. Long before then, and occasionally since, brain 
or ‘ hyperplasia ’ has sometimes been employed to denote the 
same condition, but neither perhaps quite conveys the idea of pathological 
overgrowth implicit in the word megalencephaly. 


* hypertrophy ” 


Before a diagnosis of megalencephaly can be made it is naturally essential 
to ascertain what may be regarded as normal limits in respect of age, sex, and 
race, and desirable also to know the normal relations of brain weight to 
cranial capacity and to body weight. 


BRAIN WEIGHT FOR SEX, AGE, HEIGHT, BODY WEIGHT, AND RACE 
1. Many compilations of brain weight for sex have been made, Taking 
first the adult, we have, among others, those of Bischoff,? Boyd,* Marchand,‘ 
and Retzius,® expressed in grammes. 


Normal Adult Brain Weight. 


Male Female 
Bischoff ‘ ‘ ; ‘ . 1,862 1,219 
Boyd . ‘ : : ; . 1,825 1,183 
Marchand : ; ; : . 1,899 1,248 
Retzius . - ; ; : . 1,388 1,352 


Adding these up and striking the average, we find it to be 1,368 and 
1,250 grammes respectively for male and female adult brains. 


Yet these means, based though they are on data obtained from examina- 
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tion of thousands of brains, are capable of conveying a wrong or, rather, 
misleading impression. Attempts have frequently been made to correlate 
brain weights with different social and intellectual classes, the inference generally 
turning out to be that intelligence and brain weight increase pari passu. 
For example, we may cite the figures furnished by Matiegka.*® 

Average Brain Weight 


Social and Intellectual Class. in Grammes, 
Navvies (14) ‘ ; : , ; - . 1,410 
Workmen (34). ‘ ; ‘ ; : . 1,433 
Minor Officials (14). ‘ ‘ ‘ ; . 1,435 
Tradespeople and Artisans (123) . ° 1,449 
Minor Officers, Teachers, Musicians, etc. (28) . 1,468 
1,500 


Students, Officers, Doctors, ete. 


(The numbers in brackets refer to the number of cases examined.) 


It is perhaps not amiss to remark that the intellectual divisions conceived 
by Matiegka, however gratifying to members of our own profession, seem to 
have been fixed without reference to any standard of humour, and that if 
some reshuflling took place the statistics might be rather different. Be this 
as it may, their interest resides rather in the fact that the average of all 
groups combined is itself considerably higher than that which we have 
already quoted. 

2. As regards brain weight for age, tabulations vary somewhat between 
themselves (cf. Pfister,? Schwalbe,* Boyd, Marchand, etc.), but the appended 
figures may be taken to represent the facts with fair accuracy. 


Average Weight of Male 
Brain in Grammes, 


Age. 

Birth . ‘ i ‘ ; . ‘ 370 
Six months 730 
One year 960 
Two years 1,010 
Three 1,080 
Four to six 1,300 

1,350 


Six to fourteen 


It is well recognized that the brain ceases to grow in weight after a 
certain period ; according to Marchand, this occurs at some time between 
15 and 20, according to Handmann,® between 18 and 20. Growth thereafter 
is virtually nil, but even before that period increase for several years, viz. 
from about 8 or 10, has been slight indeed. Later in life, from the sixth 
decade onward, weight decreases—some believe this commences after the 
age of 40 (cf. Weigner,!® Matiegka, Fritze,"' and others). The difficulty with 
all such compilations is, that they can never show how in one and the same 
person brain weight varies from one life-period to another, for the self- 


evident reason that a brain can only be weighed once. 
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3. Connexion between brain weight and body height is also troublesome to 
assess, except in a general and rather vague way. It is, for example, illegiti- 
mate to affirm that the bigger the body, the heavier is the brain, though 
in a general fashion such relationship holds during the early months and years 
of life. Statistics on this point vary rather widely among themselves ; two 
sets may be cited, bearing on body heights between approximately 4 feet 
7 inches and 6 feet 3 inches. 


(Marchand) (Handmann) 

Body Height. Brain Weight. Body Weight. Brain Weight. 
cm. g. em. g. 
139-160 ‘ - 1,835 144—160 1,329 
161-170 ‘ - 1,405 161-170 1,357 
171-192 : . 1,422 171-184 1,432 


A relationship of another kind unites the data as follows: to each 
centimetre of body length corresponds a brain weight of 8 grammes (Bolk !2), 
or 8-6 (Matiegka), or 8-3 (Handmann); Marchand gives a variation of from 
7-7 to 8-8 for each centimetre. Here is evidently a fairly close agreement, 
None the less, tall people have sometimes rather a light brain weight, and little 
persons rather a heavy one, proportionately ; in point of fact, the latter 
condition obtains with considerable frequency. No general rule can be laid 
down, for exceptions occur so often as to discount its worth. 

4. Still more difficult is the establishing of any regular ratio between 
brain weight and body weight. Since the former can only be learned at autopsy, 
the condition of somatic nourishment must be borne in mind when 
comparisons are made, and here, evidently, the nature of the fatal illness has 
to be considered. A ‘ wasting ’ disease may have altered proportions ere the 
chance for comparison of the two weights occurs. According to von 
Bechterev,'* in states of starvation the brain wastes very much less than the 
body— insignificantly so; and I have the authority of the late Sir Frederick 
Mott for a similar assertion. If this be accepted, the statement becomes one 
of considerable importance, and will be referred to again later. In this 
connexion one naturally thinks of the cases of hunger or famine oedema which 
occurred during and after the War, and of other forms of inanition such as 
hypophyseal cachexia. Though in respect of the former most observers agree 
that pronounced reduction in size and weight of all the viscera and endocrine 
glands characterized the affection (cf. Bigland,4 Enright," etc.), it has proved 
regrettably difficult to obtain information as to the weight of the brain ; nor 
does the literature on experimental starvation and avitaminosis, so far as I 
can discover, supply the needed data. 

5. Racial differences in brain size and weight, well recognized though they 
are, do not directly concern our topic, for we are dealing with stocks in which 
these are not particularly noteworthy. The relation of brain weight to 
cranial capacity, also, may be briefly dismissed. According to Reichardt,'* 
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the normal proportion is as 90 to 100, and he considers that when the margin 
js reduced to 5 per cent. or less, instead of this 10 per cent., a pathological 
condition of brain enlargement is present. In some examples of megalen- 
cephaly, as we shall see, the cranium is occupied * to capacity ° by the brain, 
bearing out Reichardt’s conception. More generally, the greater the intelli- 
gence of the individual the larger is his cranial capacity likely to be—at least, 
such is the conventional view, based on numerous statistics. But exceptions 
are so frequent that Karl Pearson’s 17 words must be taken to reflect the real 
state of affairs: ‘ it would be idle to endeavour to predict the intellectual 
ability of an individual from his or her head measurements.’ 


ABNORMAL BRAIN WEIGHTS 


Dealing now more closely with brain hypertrophy, our first remark is 
that it occurs in association with very different levels of mental endowment 
and acquisition. 

1. To link brains above the average in weight with the possession of 
outstanding mental abilities seems a natural tendency; at any rate it has 
been practised for generations. The measurements of these so-called * élite 
brains’ have often been recorded; yet while perhaps individually and 
superficially impressive, once a series of such measurements is compiled and 
contrasted the impressiveness vanishes. This will be appreciated by a glance 
at fig. 1, where a few selected instances are given. Clearly, we cannot suppose 
that the brain weight of the Russian novelist Tourgeniev, much greater than 
that of the English novelist Thackeray (both being élite brains) can be taken 
to mean a corresponding degree of literary superiority. The massive cranium 
of Bismarck, and his heavy brain, have often been set alongside his powerful 
intellect ; yet the brain of the wayward poet Byron was actually heavier. 
The absurdity of such inferences is intensified by consideration of élite brains 
below the average weight, of which also examples are furnished in fig. 1. 
Thus the brain of the French novelist and satirist Anatole France weighed 
only 1,017 grammes—about the same as that of a two-year-old baby—or 
almost exactly half of the weight of Tourgeniev’s, and indeed is not very far 
removed from the upper limit of so-called micrencephaly. Whatever be the 
anatomical or physical substratum of talent or genius, it has nothing to do 
with brain volume or mass. 

2. Again, in a fair number of cases the owners of heavy brains have been 
considered mentally normal—i.e. undistinguished ; they are the plain John 
Smiths of life, despité their possessing large and heavy brains. Several 
examples are noticed in fig. 1. Thus Gerlach’s case ** (2,140 g.) was that of 
a man who was ‘ geistig normal’; Fritze’s (1,930 g.), that of a ‘ normal’ 
soldier, in whom neither as boy nor man had any distinction from his fellows 
been remarked ; similar comment applies to his other case, also that of a 
soldier (1,860 g.), and to Marchand’s (1,790 g.). 
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3. In a third group come those exceptional cases where the owners of 
large and heavy brains have been much below the average in mental attain- 
ments, being classified as idiots or mental defectives, or as epileptics, or 


Ep. idiot 2850 (21) 
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Fic. 1.—Brain weights above and below the average, measured in grammes. 
The figures in brackets give the age at death of the subject concerned. 


manifesting a combination of these states. To them, as a whole, the epithet 
* megalencephalic ’ belongs, although pathological examination has not always 
been conducted with requisite fullness. For the sake of convenience adults 
and juveniles may be separated. 
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(1) The premier place is taken among the adults (fig. 1) by van 
Walsem’s !® case, that of an epileptic idiot who died at the age of 21, and 
whose brain reached the well-nigh incredible figure of 2,850 g. Schmincke’s 2° 
case was that of an epileptic dement aged 55, whose brain weighed 2,155 g. ; 
Anton’s,** that of an epileptic, 23 years old, with a brain weight of 1,995 g. 
Volland’s ** (1,874 g.) was also that of a feeble-minded epileptic, and 
Middlemass’s ** too (1,850 g.). Others might be quoted in this connexion, 
eg., those of Grant,** Sims,?> and Campbell 2*; the last-named briefly 
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Fic. 2.—Brain weights of megalencephalic cases in children, measured in 
grammes. The figures at the foot indicate years of life. The upward curve 
gives the average weights for these respective years. 


records 15 cases of brains weighing from 1,701 to 2,027 g. among 1,146 
post-mortems performed at an asylum. One-third had suffered from 
epilepsy, and all but one were in males. Less striking, in a way, is Peter’s 2? 
case of idiocy (age 22); the brain weighed 1,470 g., a figure above the 
average, but the cerebellum in particular was overgrown ; its weight was 
205 g., which corresponds to a brain of 2,210 g. 

(2) Among the children’s cases (fig. 2) we have that originally 
described as megalencephaly by Morley Fletcher.1_ The boy was mentally 
backward but not specially stupid, and had never suffered from fits. 
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Ever since birth he had been noticed to have a large head, and was known as 
‘big head’ at school. He died at the age of 10, when his brain was found 
to weigh 2,065-9 g. and to be uniformly increased in bulk, with all relative 
proportions maintained. Another case we owe to Haberlin,?® that of 
male child of two, who died after a series of convulsions, and whose brain 
weighed 1,712 g. De Lange’s *® concerns a male infant of seven months, 
who probably did not see very well and who exhibited occasional con. 
vulsions. The weight of his brain was no less than 1,750 g., more than 
twice the average for seven months. 

To this same class, scanty as it is, belong two personal cases now to be 
described. 

PERSONAL CASES 

Case I.—Ronald A., age two-and-a-half years. 

Family History.—The patient was the youngest of four children; the first, a 
premature infant, died at birth. Two boys, ages seven and five, were normal in every 
respect. No history of familial or hereditary nervous affection could be obtained, 
Both parents were living and healthy. 

Previous History.—The infant was born prematurely at the eighth month by 
instrumental delivery. At its birth apparently no comment was made on the size of 
its head, but when it was about three months old the mother called the doctor's 
attention to it: * he did not think anything of it.’ 


The child did not progress as the 
others had done ; * it was backward in everything.’ 


Teething did not commence till 
the twelfth month, by which time, moreover, it had not yet begun to sit up. Taken 
to hospital, its case was dismissed with the remark that the baby was ‘ backward.’ 
Circumcision and tonsillectomy were performed shortly thereafter, and the teeth began 
to appear slowly after the age of 15 months. By the age of two years the child had 
started to walk and talk, but had not learned any habits of personal cleanliness. ” 

Present History.—The little boy appeared perfectly well when put to bed on 
November 25, 1928. During the night he was restless, did not sleep, and vomited 
once. At eight in the morning he * went into convulsions,’ * was stiff all over and blue 
in the face,’ then relaxed and sank into continuing unconsciousness. He was admitted 
to hospital a few hours later. 

State on Admission.—He was at once seen to be in a state of deep coma; no 
reflexes could be elicited, and breathing was irregular. 
apparent ; it was suggestive of hydrocephalus. 
were no signs of rickets. 


The large size of the head was 
The optic discs were elear. There 


Death followed two hours after admission. 
Autopsy.—The head was abnormally large, the face appearing rather tiny in 
proportion. The fontanelles were closed. 
Measurements.—Circumference of head : 55 cm. (normal, 47). 
Nasion to inion: 35 em. 


Ear (meatus) to ear over vertex : 35 em. 
Length of child : 80 em. (normal, 82). 
Heart : normal, no congenital anomaly. 
Lungs: some terminal congestion only. 
Abdomen: normal viscera. 
Thymus : well developed, but not unusually so for age. 
Skull: the bones were rather thin. 
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Brain : on removal of the calvaria the cranial cavity was seen to be completely 
filled by the brain, which was therefore impressively large. The membranes were 
normal, but little or no fluid was noticed in the subarachnoid spaces ; the brain was 
distinctly ‘dry.’ It weighed complete, without the dura, 1,644 g. 

To the naked eye the convolutions were full, plump, and rounded. On section 
of the hemispheres, instead of hydrocephalus (which had been confidently surmised by 
the resident medical officer), the ventricles were seen to be quite small and remarkably 
dry ; the ependymal lining was everywhere dull, instead of glistening.* 


Among the clinical features of this case that deserve note are the large 
size of the head, remarked soon after birth, and the fact that death followed 
an unexpected series of convulsions. These facts, naturally enough, led to 
the diagnosis of internal hydrocephalus, which was, however, completely 
belied by post-mortem examination, when cerebral fluid was seen to be 
meagre in amount and both ventricular and subarachnoid systems very dry. 

In all these respects the case offers close resemblances to that recorded 
by Haberlin 2*—so much so as to warrant the inference that they both 
represent a special and peculiar type. His case, as already said, was that of 
a male child of two; the parents, in this instance, were alcoholic, and one of 
the other six siblings was a high-grade imbecile (age 11 years). The child’s 
head was noticed even at birth to be large, and its size disproportionately 
increased thereafter right up to the time of death. Just as in my own case, 
the child suddenly developed a series of epileptic convulsions, passed into 
coma, and died a few hours thereafter. The circumference of the head was 
55 em. (normal, 47), and it was considered hydrocephalic ; the length of the 
body was 78 cm. (normal, 82). On opening of the skull and examination of 
the brain, the latter was seen to be symmetrically and harmoniously enlarged, 
and very little fluid was found anywhere, while the ventricles were of normal 
dimensions. It weighed 1,712 g. 

Case II1.—-William D., age three-and-a-half years. 


Family History.—This showed nothing of note. Both parents and grandparents 
were apparently healthy and normal. The patient was the first of two children—the 
other was normal in all respects. Both father and mother were 23 when the child 
was born. 

Previous History.—His birth was a face presentation, and there was some degree 
of asphyxia neonatorum. He had always been backward, and noticed to have a large 
head. Continually crying, he was slow even in sitting up, had to be fed, did not learn 
to indicate his bodily needs, and was still unable to articulate when two years old. 

Present History.—Because of this obvious retardation and helplessness he was 
admitted to hospital at, the age of two years and ten months. 

On Admission.—The child could not stand or walk, was * wet and dirty,’ unusually 
helpless for his age, and unable to speak. Examination did not disclose any trouble 
in heart, lungs, or other viscera. His weight was 2 st. 1 lb. The tonsils were large 


* I owe these notes to the kindness of Dr. S. Berman, then one of the medical officers 


of Fulham Hospital. 
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and fleshy. Examination of the nervous system was apparently negative. The most jntac 
prominent feature of the case was the large size of the head, which was thought to be inve 
hydrocephalic (fig. 3). No fits had occurred at any time, nor were any observed ip 
hospital. On admission the anterior fontanelle was not entirely closed, but this 
development took place during his stay there. No improvement was noted in his 
condition except that he was just beginning to try to walk when death followed an 
infection. Bot! 
Autopsy.—No disease was found in any of the organs of chest and abdomen. cort 
bral 
Fic. 3.—Large head (not typically hydrocephalic) and (adenoidal) facies of 5 
W.D. (Case IT). 
0 
The head measured 51.2 cm. in circumference (normal 47 cm.). When the if 
-alvaria was removed the brain was seen to fill the whole of the cranial cavity, its 
surface being covered with large, plump convolutions (fig. 4). Without the dura, it ! 
weighed 1,502 g. (normal 1080 g.)* c 
: : : 
Unfortunately, in regard to my own Case I, I neither saw the patient , 
during life nor was present at the autopsy. The brain was not kept | 
- | 
sell | owe this case to the kindness of Dr. Brown, then one of the medical officers of the | 
Fountain Hospital, Tooting. 
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intact, and I was only able to secure some pieces for microscopical 
investigation. 
PATHOLOGY OF PERSONAL CASE I 
The full and ‘ packed’ appearance of the cerebral gyri was very noticeable. 
Both grey and white matter preserved normal proportions ; the depth of the 


cortex, on the whole, tended to exceed slightly that of the normal two-year-old 
brain. The corpus callosum seemed to be of appropriate dimensions for the 





Fic. 4.—Right hemisphere of Case II., showing large, crowded convolutions. 


size of the brain—in a word, there was a harmonious general overdevelopment 
of brain structure without any manifest disproportion among its constituent 
parts (fig. 5). 

Microscopically, however, definite pathological change became apparent. 
Nissl preparations showed that the cytoplasm of the ganglion-cells of the 
cortex was more or less, uniformly stained throughout; despite repeated 
technical efforts, it would not differentiate properly so as to disclose the 
presence of Nissl substance. Instead, it was coloured more or less homo- 
geneously, with occasionally some slight signs of granulation towards the 
periphery (fig. 6). The outline of the cell-bodies, sometimes rather rounded, 
more generally maintained its angular or polygonal contour; but many 
specimens of pyramidal cells in the third and fifth layers were flattened and 
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* drawn-out,’ and stained deeply without a trace of differentiation (fig, 7), 
Not only were cellular shape and cytoplasm thus altered on a widespread 
scale, but the nuclei also. In place of their usual more or less circular form 
nearly all in the pyramidal layers were oval or elongated, sometimes almost 
triangular, in the same axis as the drawn-out cytoplasm, and refused to 





Fic. 5.—Case I. Vertical transverse section of hemisphere, showing proportions 
of grey and white matter. 


differentiate—in other words, no nuclear structural details could be 
discovered (fig. 8). Most of them stained very deeply. 

The Bielschowsky method, moreover, disclosed a fair number of rather 
freakish forms among the large pyramidal cells and Betz-cells, with irregular 
vacuolation in their cytoplasm and in some specimens along cell-processes, 
while neurofibrillar network seemed very incomplete (figs. 9 and 10). This 
technique, further, accentuated the peculiar elongated character of a great 
number of cells in the third and fifth layers (fig. 11). 
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Histologically the variety of cellular change resembles the * chronic cell 
degeneration ’ of Nissl yet is certainly not identical with it, especially as 


** @ 





Fic. 6.—A_ Betz-cell from the motor cortex of Case I., showing {its peculiar 
staining reactions. 
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Fic. 7.—Large pyramidal cells from the cortex (Case I.), with elongated nuclei. 


regards the nucleus. To this point attention is again directed below. 
cells of a hypertrophic or ‘ giant ’ character were seen anywhere. 


No 
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Their total numbers, however, were somewhat reduced in a given section, 


but no considerable departure from normal orientation and architectonic 
arrangement was found. 


The white matter did not appear abnormal ; interfascicular oligoden. 





Fic. 8.—Large pyramidal cell (Case I.), with undifferentiated cytoplasm and 


darkly staining elongated nucleus. 





Fic. 9. Fic. 10. 


Fics. 9 AND 10.—Vacuoled cortical ganglion-cells (Case I.), stained by 
Bielschowsky’s method. 


droglia seemed in all respects as usual. There was no change in protoplasmic 
glia or microglia in the cortex, unless for doubtful quantitative increase in the 
latter ; at all events no conspicuous areas of gliosis were to be found, although 
occasional microglial elements were noticed in the immediate vicinity of some 
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nerve-cells. The blood-vessels of both grey and white matter exhibited 
normal appearances, and there was no sign of perivascular reaction. 

In summary, therefore, the outstanding pathological features of the case 
were constituted by a well-proportioned and harmonious growth of nerve-cells 
and fibres, without gliosis or other interstitial reaction, but with a peculiar, 
generalized dysplasia of the ganglion-cells of the different cortical layers, 
notably the third and fifth ; this consisted in a flattening or lateral shrinkage 





Fic. 11.—Long drawn-out cells of the third cortical layer (Case I.), 
Bielschowsky’s method. 
and elongation of the cytoplasm of many, its homogeneous coloration and 
the absence of Nissl granules, and also in a similar oval lengthening of the 
nucleus, which itself stained very deeply and failed to disclose normal nuclear 
structure. ‘Here, then, we seem to be dealing with pure megalencephaly in 
the sense of increase of total quantity of neural substance, made up of increase 
in individual elements, grossly out of proportion to the age of the infant, but 
coupled with evident anomalies of individual cell-constitution. 


COMPARISON WITH OTHER CASES 
Paucity of material for purposes of comparison makes it somewhat 
difficult to reach any firm conclusions. (1) In the case described by Peter,?? 
that of a youth of 22, classed by him as megalencephaly, the brain weighed 
1,470 g. This is doubtless above the average, and since the patient was a 
congenital idiot the weight becomes more striking. But the chief feature of 
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the brain was the dysharmonic development of its constituent parts; the 
cerebellum (as mentioned above) was much too heavy in proportion to the 
rest, while the corpus callosum was remarkably small. Thus the case does 
not by any means correspond to that here described. From the standpoint 
of histopathology, however, Peter’s case showed cortical cell-changes not 
unlike those of my own case, viz. deeply staining cytoplasm with no differentia- 
tion, and long-drawn-out cell-processes (often manifesting a corkscrew-like 
appearance, it is true, which was not noticed in the latter). Further, Peter 
considered that some of the cell-layers were very poor in quantity of cells 
(especially strata IV, V, and VI). So far as I have noticed he makes no 
allusion to the condition of the cell-nuclei. (2) Fletcher's ! case of megalen- 
cephaly (age 10, brain weight 2,065 g.) was distinguished by uniform increase 
in bulk of the brain, but its principal histological feature was the large amount 
of neuroglia in both grey and white matter, whereas the nerve-cells of the 
cortex are stated to have shown no marked alteration in either size or number 
and to have been otherwise normal. The case, presumably, belongs to a 
class in which interstitial hyperplasia accounts for the augmented bulk more 
than any other factor. (3) Similar comment is pertinent to that recorded by 
Schmincke *°; his patient was an epileptic dement (age 35, brain weight 
2,155 g.), in whose brain was found pronounced hyperplasia of the proto- 
plasmic glia round vessels and in the neighbourhood of nerve-cells, with fatty 
changes in both vessel-walls and glia-cells. Some distortion of orientation 
was observed in cortical nerve-cells, notably the pyramidal cells of the third 


layer. (4) Volland’s,** too, that of a feeble-minded epileptic (age 22, brain 
weight 1,874 g.) belongs to the interstitial hyperplasia variety, although he 
considered that in respect of both size and numbers the layer of large 
pyramidal cells was overdeveloped. (5) As for de Lange’s ?® (age seven 
months, brain weight 1,750 g.), the architectonics of the cortex were every- 
where normal except for a few heterotopias, the Betz-cells were rather 
plumper than usual, with fewer dendrites, and glia was undisturbed. She 
does not appear to make any allusion to either Nissl substance or nuclei. 
(6) Though Haberlin’s 2° case (age two years, brain weight 1,712 g.) is, as 
already stated, close to my own in a number of ways, there are regrettably no 
histopathological details in his record. (7) Another example of megalen- 
cephalic idiocy is that of Peter and Schliiter*® (age three-and-a-half, brain 
weight, 1,770 g.). In this case a pronounced degree of dysharmony existed 
in the brain, its white matter throughout being extremely reduced, whereas 
cellular architectonics were preserved. 

It is evident, then, from this brief résumé of even such cases of megalen- 
cephaly as were accompanied by mental abnormality, no constant pathological 
finding can be discovered. We are possibly justified in distinguishing an 


interstitial from a parenchymatous variety, yet this deduction may not be 
altogether warranted when additional material comes to be surveyed minutely. 
For the present, it must suffice to confirm the occurrence of a type of megal- 
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encephaly, associated clinically with retarded development and epilepsy, in 
which there is little if any glial proliferation, but characterized by a general, 
widespread, defect of the larger cortical cells (mainly those of the third and 
fifth layers) ; their numbers in any given section are not greatly diminished, 
but they have undergone some change, the details of which have been 
narrated and which is disclosed by resort to the usual histological techniques. 


ZZTIOLOGY AND PATHOGENESIS 

Discussion becomes speculative when questions of «etiology and patho- 
genesis are approached, but it may none the less prove suggestive. 

As a preliminary, certain data in connexion with the factors of somatic 
and visceral growth deserve scrutiny. In his introduction to Atkinson’s *! 
recent monograph on acromegaly Sir Arthur Keith seeks to distinguish two 
separate growth mechanisms in the animal body ; first, the processes which 
turn the baby’s body into that of an adult, and which, increased or diminished, 
are responsible for the appearance of gigantism or dwarfism ; and, second, 
what he terms ‘the mechanism of functional hypertrophism ’—growth 
responses mediated, in his opinion, by the pituitary. As hypertrophy of the 
blacksmith’s biceps is due to exercise, so, in acromegaly, is there, in his view, 
an exaggeration of structure precisely in those tissues and parts which respond 
to increased exercise of the whole body—the hands, feet, muscular 
attachments, jaws, muscles of mastication, etc. Ingenious as the latter 
supposition is, it cannot explain all the facts of acromegaly. In that condi- 
tion numerous tissues not obviously related to muscular exercise—skin, 
viscera, hair, scalp, skull, ears, mucous membranes, etc.—often share in the 
hyperplasia. The interest of acromegaly for our present purpose lies in quite 
another direction. What of hypertrophy of the brain ? Atkinson has analysed 
265 post-mortem examinations in cases of the disease, and states that in eight 
only was the brain found to be enlarged, i.e. in 3 per cent.—a trivial propor- 
tion. Besides, on studying the data more closely, we find he includes Rolles- 
ton’s case, in which the brain weighed 1,389 g.—a figure that does not put it 
into the category of brain hypertrophy, while another (Israel’s), also included, 
was clinically doubtful. These exclusions reduce the percentage to 2-2. As 
for the others, the brain weighed 1,870 in Holsti’s case, 1,800 g. in that of 
Fritsche and Klebs; it was affirmed to be ‘ large’ or ‘ enlarged ’ (weights 
seemingly not given) in those of Bailey, Brooks, Klebs, and Lubarsch. In 
the absence of figures the degree of * largeness ’ observed by more than one 
of these writers cannot be estimated. At all events only one conclusion is 
permissible, viz. that overgrowth of the brain is not among the consequences 
of acromegalic pituitarism—the brain is perhaps the sole organ in the whole 
body not subject to the hypertrophying influence of disordered pituitary 
function. Splanchomegaly, for example, is common in the disease, but 
certainly not ‘ encephalomegaly.’ This conclusion seems to me deeply 
significant, and will be referred to again immediately. 
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Even from the point of view of megalencephaly as here understood, the 
heavy-weight brains in the acromegalic cases of Holsti and of Fritsche and 
Klebs do not lend any assistance, for in neither case was there any impairment 
of cerebral function ; they belong therefore to the ‘ normal ’ group of brains 
above the mean in weight. Since a considerable number of such cases have 
been reported without the slightest sign of dyspituitarism, it is proper to infer 
that there is no connexion between the two. 

As for other glands of the endocrine system, little need be said. It jg 
true that the rare condition of anencephaly has been attended in not a few 
instances by lesions of the suprarenals, principally in the form of aplasia, 
This can hardly be considered the cause of anencephaly ; it is, rather, the 
sequel to tailure of cerebral development, which ipso facto dispenses with any 
‘all on the glands for lecithin production, as required for nascent nervous 
tissue. Were the adrenals responsible for megalencephaly, or integrally 
associated with it, they should accordingly be the seat of increased function 
and hyperplasia ; hence such findings as those reported by Anton 2! in a case 
of what he terms ‘ true hypertrophy of the brain,’ viz. cystic degeneration, 
lend no support to the hypothesis. Besides, in numerous examples of the 
condition the glands have been normal. The thyroid cannot be blamed, for 
any lesions it has shown have been inconstant and trivial. In regard to the 
thymus, there is perhaps a little more to be said, though its mere persistence 
can scarcely be considered pathological, still less pathogenic. Thus a large 
thymus was seen by Virchow * in the case of a child of three whose brain 
weighed 1,911 g.; also by von Hansemann * (epileptic, age 16, brain weight 
1,860 g.), by Fritsche and Klebs ™ in their acromegalic case (brain functions 
normal, weight 1,800 g.), and by one or two more. In my own case it was 
well developed, but not beyond normal limits for a child of two. On the 
other hand, among a series of 27 suicide cases collected by Bartel,?> many of 
which showed a status lymphaticus in greater or less degree, were four 
specimens of brain hypertrophy out of 13 brains weighed, the weights ranging 
from 1,500 to 1,650 g. In one, however, the thymus had disappeared, while 
in another the *‘ lymphatic system was weakly developed.’ Such observations 
do not favour the contention of a causal relationship between the cerebral and 
the physical condition as strongly as the author appears to assume. Again, 
a series of 34 (suicides and others) cases of brain hypertrophy have been 
published by Miloslavich,?* mostly accompanied by a status thymolympha- 
ticus. Among the 34 were such brain weights as 1,720, 1,740, and 1,880 g., 


all from suicides with status lymphaticus, but no details as to the cause of 


death are provided, nor any record of the histological features of the brains. 
From his material Miloslavich has drawn up the following averages :— 


Average Brain Weight. 
Suicides with status lymphaticus ‘ , . 1,521-5 g. 
. 1,838-0 g. 


Suicides without status lymphaticus . 
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These figures doubtless seem impressive, but other facts of observation 
should not be overlooked. In numerous cases of status lymphaticus, as 
indeed both these authors illustrate, the brain is not heavier than the normal 
for age and sex ; further, more heavy brains (over 1,800 g.) have been recorded 
without that lymphatic affection than with it. Miloslavich’s tables do not 
inform us whether any terminal oedema, congestion or swelling due to the 
manner of suicide may have added to the weight of any of the brains examined. 
The thymus hyperplasia of some cases of myasthenia is unattended by 
cerebral hyperplasia. Finally, in respect of the pineal, although so-called 
macrogenitosomia priecox occasionally accompanies tumours of that gland 
the bigness of body is not associated with bigness of brain. 

Our conclusion, supported as it is by that of de Lange, Fritze, Schmincke 
and others who have discussed the subject, must be that as yet no convincing 
evidence of pathogenic links between megalencephaly and affections of any 
of the ductless glands has been advanced. 

Allusion was made above to the apparent fact that in cachectic diseases 
the brain wastes very much less than any other organ, while, as we have just 
seen, it does not hypertrophy when other viscera overgrow at the bidding of 
acromegalic dyspituitarism. Further, the megalencephalic is not macro- 
somatic. For that matter, neither is the micrencephalic of necessity the 
owner of a small body. Nothing is more striking in anencephaly than the 
well-developed trunk, limbs, face, and musculature generally of the brainless 
infant. In some way or other, the brain is almost entirely independent of 
hormonic influences derived from endocrine glands, and this is perhaps the 
more peculiar seeing that the hypophysis is intimately connected, anatomically 
and physiologically, with the diencephalon. 

We are thus faced with two questions : (1) why and how is the brain not 
submitted to the hypertrophying action of pathological growth hormones in 
dyspituitarism ?. and (2) how does a growth hormone act locally in megalen- 
cephaly ? One question may be in reality the counterpart of the other; but 
answers are exceedingly difficult even to foreshadow. 

The clinician occasionally meets with instances of local hypertrophy, 
i.e. of partial macrosomia, e.g. the cheiromegaly or megalodactyly of some 
‘ases of syringomyelia. He also sometimes sees examples of hemihypertrophy 
where the whole of one side of the body is involved, or of macromely, one limb 
only being concerned, or of overgrowth confined to one side of the face. For 
long I have pondered over the idea that there might be some kind of locali- 
zation in the pituitary, or rather that anatomical relationships between the 
gland and the diencephalon might have topographical significance, one set 
controlling growth on one side of the body, The pituitary is a median organ, 
whereas its diencephalic connexions are probably bilateral. I rather think 
now that the idea is misconceived, in the sense that the facts of observation 
‘an be looked at in another way. For instance, in cases of infantile cerebral 
hemiplegia the affected side of the body is frequently smaller than the other. 


0°? 
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As we know, further, this poor development of the hemiplegic side is often 
attended by relative reduction in bulk of the opposite cerebral hemisphere, 
Thus it would appear that somatic growth is in some way associated with 
integrity of the neural systems supplying the part or parts concerned. Many 
times the idea has recurred to my mind : what would be the state of affairs if 
acromegaly were to develop in a patient who in childhood had suffered from 
either poliomyelitis or cerebral hemiplegia ? Unfortunately, so far as jg 
known to me, no case of the kind is on record. None the less, clinical observa- 
tions justify the hypothesis that both humoral and neural factors have to be 
considered when an explanation of local hypertrophies (or hypotrophies, for 
that matter) is sought. The somatic growth hormone, doubtless of pituitary 
origin, is conveyed by the bloodstream, we must suppose, and presumably 
therefore is a diffusely acting substance, but its functions are conditioned by 
local neural processes. Without some such view as this it appears difficult 
to understand why infantile hemiplegic limbs fail to grow (generally the arm 
more than the leg), or why one side only of the body should persistently over- 
grow: and still more difficult to see how hypertrophy may be restricted to 
face or fingers. If we exclude the action of growth hormones of glandular 
derivation, on the assumption that the small hand of infantile cerebral 
hemiplegia is the sequel to failure of trophic neural influence only, we are then 
confronted with the question of what neural trophicity is, and what its 
mechanism, 


NEUROHUMORAL ACTIVITY 


In my opinion some light is thrown on these vexed problems by the work 
of Prof. G. H. Parker *’ of Harvard, whose recent little book on Humoral 
Agents in Nervous Activity is well worth attention by the neurologist, although 
it deals principally with comparative physiology. Commencing with study 
of the movement of chromatophores in the skin of various members of the 
animal series, Prof. Parker shows that their colour control, as it may be 
termed, is under the influence of both neural and humoral mechanisms ; 
sometimes the optic apparatus responds to external stimuli and in its turn 
excites secretory action on the part of a hormone-producing organ, which via 
the blood-stream affects the chromatophores ; sometimes the latter can be 
shown to be immediately responsive to injected humoral substances (pituitrin, 
adrenalin, and the like). This leads to the hypothesis that so-called nerve- 
control of chromatophores may in reality be due to hormones secreted by 
nerve-terminals themselves, close to the colour-cells. In other words, the 
two types of control can be unified by a theory asserting that both occur in 
every instance. 


Perhaps the idea that nervous tissue should be endowed with secretory 
function will seem a rather startling novelty, yet it is neither very new nor 
by any means purely guesswork. The medulla of the suprarenals consists of 
modified sympathetic ganglion-cells, and adrenalin is their secretion product. 
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Pituitrin, also, comes from a well-defined nervous organ. Other hormonic 
substances, as Parker shows, appear to come from the terminals of sympathetic 
nerve-fibres. He then widens his field, adducing evidence in favour of the 
view that all innervated muscle, smooth or striate, may in activity produce 
substances having humoral function, as determined by such test organs as 
the heart, stomach, and other viscera, the salivary glands, etc. Of still 
greater interest for our subject is the contention that sensory cells in the 
periphery, e.g. taste-buds, are kept in condition by hormonic substances 
secreted by the terminals of sensory fibres round them, that this is the clue 
to trophicity and that both normal nerve impulses and trophic impulses 
pass over the same route but are mutually independent. Obviously, as 
regards the receptor system, the former pass from periphery to centre, the 
latter in the opposite direction. Finally, the same worker applies the neuro- 
humoral hypothesis to the effector or adjustor system, claiming that the nerve 
impulse passes from the sensory to the motor side, or from one motor neurone 
to another, by means of local hormonic action. He thus explains the pheno- 
menon of polarization of the synapse. In Gerard’s** words, ‘ it is conceivable 
that the end of the axon acts as a miniature gland and, when stimulated, 
produces some chemical which is able to excite an adjacent or neighbouring 
dendrite.’ A surmise of the kind, in respect of conductivity, had previously 
been put on record by Sherrington himself. Parker does not specifically refer 
to trophic influence as regards the effector system, but in its case, by analogy, 
the presumption is that both neural and trophic influences pass in the same 
direction. As the clinician knows, under certain circumstances lesions of the 
upper motor neurone are followed by trophic muscular change in the peri- 
phery. Parker, moreover, has been able to collect evidence, which need not 
now be summarized, showing that the secretory side of the synapse is 
structurally different from the receptive side. 

It may seema far cry from such a theory of neurohumoral activity, based 
on many facts of experimental comparative pathology, to the problems with 
which we are here concerned. Yet the observations adduced by Parker and 
others clearly suggest that the nervous system has its own set of hormone- 
producing mechanisms and that trophicity is integrally bound up therewith. 
Despite manifold lacunz, the theory can be utilized, in my opinion, as a kind 
of working hypothesis. If the brain contains within itself the apparatus 
whereby its own trophic growth is regulated, may we not conceive of the brain 
itself as a gland, its own gland ? By whatever route discussion proceeds we 
are always brought back to the same impasse, viz. that the brain is unaffected 
by the growth or trophic hormones of dyspituitarism notwithstanding their 
otherwise more or less universal action, that it does not share much, if at all, 
in general cachexia, and that it sometimes exhibits harmonious hypertrophy 
strictly confined to itself. The line of approach here sketched seems capable 
of opening up pathogenic possibilities scarcely comprehensible otherwise. 

No doubt some will consider it desirable, or imperative, to distinguish 
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between trophicity and growth. That the trophic condition of neuronic 
units should be maintained by secretory substances from axon terminals may 
appear a feasible conception, but it may be argued that this will not account 
for congenital or antenatal hyperplasia of neural elements amounting in bulk 
to increase of total quantity, or hypertrophy. It does not appear to me that 
the objection is as well-founded as might seem to be the case. 

problem of overgrowth is surely the problem of trophic influences ; 
part of the body, and any tissue, the two cannot be separated 


For the 

in any 
witness the 
hyperplasia of keloid scars, nevoids, ete., while other examples readily 
suggest themselves. 


Indeed, the problem of benign or malignant hyperplasias 
is virtually identical. 


The extraordinary propensity of the nervous system to 
tumour overgrowths of such frequency and variety, unequalled by any other 
somatic tissues, may be in some way related to the conception under con- 
sideration, viz. that of a neural hormonie system. At all events, it would 
appear fundamentally unsatisfying to assign megalencephaly to an ‘ error of 
development ° without seeking at the same time to discover how the stimulus 
to overgrowth may act and what mechanism it may utilize. If hormones are 
secreted by brain tissues, independent of somatic hormones, regulated by 
some mechanism of its own, we can at least imagine that such a glandular 
system might be disturbed in its activities and affect the neuraxis only, by 
way of hyper- or hypotrophy respectively. We can also imagine that it might 
remain unaffected by circulating pituitary or other glandular hormones 
which lead to tissue overgrowth almost everywhere else. Can there be an 
ultimate biological reason for this protection’? The cerebrum is enclosed in a 
non-distensible bony box ; has it to be safeguarded from too much increase 
in size ? There is room for other organs of the body to overgrow in acromegaly, 
and they do. 

Little has been said of micrencephaly hitherto, sincé it lies outside the 
immediate subject of this discussion. But we may naturally ask whether 
the hypoplasia of micrencephaly is capable of being understood better by 
reference to a postulated neural hormonic system. Recent work by Murphy 
and Goldstein ** has shown that in a series of 75 children whose mothers were 
subjected to irradiation with X-rays during the foetal existence of the former 
about one-fourth were micrencephalic, and the suggestion was made that this 
irradiation arrested development along the polar axis, affecting particularly 
the growing brain. The facts are curious, though apparently well authenti- 
cated. Since, presumably, irradiation in these cases has not been specially 
directed to the fartal head, it becomes necessary to imagine that this external 
agency has acted specifically on the brain, for limbs and bones do not remain 
of necessity small, as has already been stated. That is to say, such a patho- 
genic theory raises difficulties as much as it may conceivably solve others. 
Nor must we overlook the fact that some micrencephalics are more or less 
normal mentally ; four cases of the kind have been collected by Hechst,*° 
and a personal one added. Inaba’s *! was that of a woman of 26 with a brain 
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weight of only 851 g. ; he found, however, that in Economo’s cortical area IT, 
where normally a given measured ‘ unit ’ contains about 115 cells, his patient’s 
brain had 852 cells, and in area III 362 instead of the normal 119. Thus 
reduction in space was compensated for by the presence of three times as 
many cells. Other investigators, however, have not discovered similar 
micrencephaly. Be this 


’ 


crowding of cells in their cases of ‘ normophrenic 
as it may, if the condition is to be regarded as an arrest of development 
involving principally or solely the growing brain, it can be compared to any 
somatic hypoplasia such as is known to be associated with underfunction of 
somatic glands ; but the point is, that this underfunction does not cause it. 
Hence we are again virtually compelled to assume that an independent growth 
system is concerned in micrencephaly, and there is no insurmountable diffi- 
culty in imagining it to be a neural hormonic one. 


THE NATURE OF MEGALENCEPHALY 


Following the line of thought here set down in a very tentative way, we 
might consider megalencephaly a total as opposed to a partial or local hyper- 
plasia of brain substance—in other words, a‘ tumour.’ This indeed was done 
by Virchow 42 many years ago, when he proposed that general brain hyper- 
trophy might be termed a ‘ cephaloma "—not a ‘ tumour of the brain,’ but, 
as it were, ‘ the whole brain a tumour "—and sought to distinguish between 
a physiological and a pathological ‘ cephaloma.’ As was insisted on at the 
outset, physiological increase of brain bulk ought on theoretical grounds to be 
accompanied by increase of mental power and should not come within the 
range of the term ‘ megalencephaly ’ as here defined. We have seen, however, 
that big and heavy brains may not have the quality distinguishing their 
owners from the average man ; and also that, on the contrary, they may be 
associated with mental or nervous abnormality. The last group, for which I 
reserve the word, presents, as histopathological examinations show, a variety 
of structural anomalies. Thus it is not, perhaps, unwarranted to apply 
Virchow’s expression, ‘ cephaloma,’ to them, though it does not perhaps 
greatly appeal. But what seems certain is, that the cerebral hypertrophy is 
combined with dystrophy, in the sense that cytological defect accompanies the 
overgrowth. The latter, therefore, is doubly abnormal—there is too much 
of it, and its constituent elements have departed from normal standards. 
To determine the nature of this last-mentioned change—in my own case, at 
least—is far from easy. It does not correspond strictly to the ‘ chronic cell 
degeneration ’ of Nissl, nor, for that matter, is there histological evidence 
of toxi-infective or toxidegenerative processes. To denominate it an 
‘abiotrophy ’ does not help in any way. It can hardly signify mere imma- 
turity, to be gradually overcome, for in various cases of megalencephaly the 
subjects of the condition have remained at a low intellectual level throughout 
their lives. At present, indeed, the interpretation of the histopathological 
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findings is obscure, and further examination of material must be undertaken 
ere any more definite pronouncement can be made. 

Other features of interest—in particular, the association of a big, dry 
brain with epileptic fits—must also be left over for another occasion. 
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THE BRAIN OF THE MENTAL DEFECTIVE: A 
STUDY OF MORPHOLOGY IN ITS RELATION TO 
INTELLIGENCE 


PART II.._-THE CORPUS CALLOSUM IN ITS RELATION TO 
INTELLIGENCE * 


By 
W. ROSS ASHBY and R. M. STEWART, LEAvEsDEN 


THE corpus callosum forms the most important connexion between the 
cerebral hemispheres, and although considerable uncertainty still surrounds 
the place of origin and destination of certain of its fibre bundles, and parti- 
cularly those of the genu, the researches of Van Valkenberg ' and others have 
established the important fact that the bulk of the callosal fibres constitutes 
an important link between practically every region of the two hemispheres, 
thus associating both homotypical and heterotypical areas of grey matter 
in an extremely intimate way. It is also believed that its compact fasciculi 
are almost entirely made up of axis-cylinders coming from the small, medium 
and large pyramidal cells of the neopallium, and as we pass up the animal 
scale from marsupials to man its progressive enlargement can be correlated 
with the gradual increase of the grey matter constituting the neopallium. 
Measurement of the total area of the corpus callosum should, therefore, 
furnish in an indirect way valuable information concerning the cellular 
richness of the cortical grey matter ; if its total area be smaller than normal, 
the number of cortical neurones may be expected to be proportionately fewer 
than normal, and if the callosal dimensions exceed the normal, the cortex will 
be correspondingly richer in its cellular elements. 

Now it is widely held that the cells of the cerebral cortex, and particularly 
those of the supragranular layers, mediate the socalled higher psychical 
processes, and if this correlation between function and morphology does 
exist, obviously it might also be possible to estimate the degree of mental 
efficiency in any given case by the simpler expedient of measuring the area 
of the corpus callosum. That this is feasible has indeed been claimed by 
Spitzka,? from whose monograph the following striking quotation is taken : 

‘Special studies in the form and size of the callosum in various brains 
prompt me to introduce some remarks concerning the prevailing ideas about 
the relative importance of white and grey matter (or, using more appropriate 


* Towards the expenses of this research a grant was made by the British Medical 
Association. 
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terms, the alba and cinerea). So much has been said of the grey matter and 
its constituent nerve-cells that the very notable researches of Flechsig and his 
co-workers in the field of myelin-development are often overlooked. 

* Were it not for the manifold connexion of such cells with each other as 
well as with the periphery by means of the millions and millions of fibres, 
such a brain, as already pointed out, would be as useless as a multitude of 
telephone or telegraph stations with all interconnecting wires destroyed. 

‘The bulk of (normal) white matter in the brain therefore signifies 
elaborate grey matter and hence the significance of brain weight in relation 
to brain-powers ; for even though there be, as has been computed, over nine 
billion cells in the cortex, their weight is probably less than 1 per cent. of the 
total brain weight. 

* But if there is still more intricate interconnexion of nerve-cells, out of 
proportion as it were (by means of untold numbers of association fibres) the 
mass of white matter must necessarily be greater. So characteristic is this 
preponderance of white matter in the brain of man, and so needful is such an 
elaboration and amplification of the cerebral architecture to the workings of 
the human mind, that it is only necessary to glance at the cross-sections of 
the brains of lower animals as compared with that of man while we pause to 
think that, after all, it is this enormous coordination of the separate units of 
thought and action which constitutes the somatic basis of the highest mental 
functions. And in the mammalian series, as we ascend from the small- 
brained marsupial with few callosal fibres to the great neopallial commissure 
which the brain of man exhibits, we may perceive an indication of the elabora- 
tion of at least one development of the great complex of association systems : 
I refer now to the bilateral coordinations exclusively. But beyond the fact 
that the fibres of the callosum connect like regions in the two hemicerebra 
little more is expressed, and yet every case of deficiency or disease of this 
structure is attended by more or less weakmindedness or downright idiocy, 
not to speak of hemiparetic and other affections. And the examination of 
the brains of those notable men, possessing large capacity for doing and 
thinking much more than their fellows, shows the converse to be quite as 
true. Compared with ordinary men, individually and collectively, they have 
larger callosa. The callosum of Joseph Leidy exceeds in cross-section area 
that of any other in this series or recorded in literature. Here again, then, 
we have an index in somatic terms of how we may distinguish the brain of 
the genius or talented man from that of persons of only ordinary abilities.’ 

In support of his contention Spitzka supplies two illustrations. In the 
first of these (fig. 1) the area of cross-section of the corpus callosum in the 
brains of ten eminent men is contrasted with similar measurements made on 
the brains of ten ordinary labourers, and from this chart it is clear that without 
exception the ten eminent men possess larger corpora callosa than the manual 
workers selected for comparison. 

In the second diagram, which presents an outline drawing of the corpus 
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callosum of a man of genius, an eminent neurologist, a white labourer and a 


; negro, the fall off in size in the order named is equally striking, the man of 


genius having a corpus ‘allosum whose area on cross-section is no less than 
twice that of the negro. 

Another anatomical method of approach is to be found in a study of 
acallosal brains in the human subjects. According to Baker and Graves # 
there are now on record 82 cases of complete or partial agenesis, and in the 
majority of these the intellectual status has ranged from profound idiocy to 
a moderate degree of mental impairment. 

In a few instances acallosal brains have been recorded in subjects who 
during life exhibited little or no intellectual defect, a finding which would 
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Eminent men 
Cl Ordinary men 
Fic. 1.—Chart showing the cross-section area of the corpus callosum in square cm. 
in the brains of 10 eminent men, compared with ten such of ordinary labourers, 
mechanics, etc. The largest callosum is that of Professor Leidy, the eminent 
morphologist ; the smallest is that of a labourer of ordinary intelligence. 
After Spitzka. 


appear to be inconsistent with the hypothesis that the corpus callosum is of 
importance in relation to intelligence ; in such cases, however, the question 
of compensatory tracts, such as the Balkenlangsbiindel of Probst, must be 
entertained. 

On the experimental side it has been shown by Muratow,° Seletzky and 
Gilula * that in cats and dogs division of the callosal fibres, especially those 
of the genu, causes apathy and inactivity in the animals under observation ; 
but perhaps the most convincing evidence of the importance of an intact 
corpus callosum for the proper performance of psychical functions is to be 
obtained from the study of pathological lesions. In the view of many recent 
writers, among whom Ironside and Guttmacher,’ Alpers and Grant,* may be 
specially mentioned, in callosal tumours the mental symptoms are of excep- 
tional severity and overshadow all other signs. From the first, patients show 
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an inability to concentrate and to maintain attention for even a short time. 
In addition, motor disturbances such as hemiparesis and apraxia are often 
present. How profoundly the intelligence can be affected by callosal lesions 
has been well expressed by Collier ® in his address on localization of function 
in the nervous system. ‘ Mentality,’ he states, ‘ should be a function of the 
nervous system as a whole. Very widely spread destruction or isolation of 
the cortex anywhere and in either hemisphere will, for a time at least, result 
in grave depression of this function. What has struck me forcibly in my 
clinical experience is that lesions of the prefrontal region involving the cortex 
are so much less potent in this respect than destructive lesions of the prefrontal 
white centre, extending as these often do backwards to catch the forward 
fibres of the corpus callosum and part of the radiation from the temporal 
isthmus, and the obvious inference is that by such lesions of the white matter 
so much more of the cortex is functionally isolated, so many more of the 
transcortical paths are severed, and the possibility of compensation by other 
regions of the cortex is thereby defeated. I have seen the gravest disturb- 
ances of mentality from cortical and from subcortical lesions in every part of 
the brain, but more from subcortical lesions ; of all lesions producing mental 
reduction those of the corpus callosum, however, have been the most striking 
and constant, and especially when the splenium is destroyed. One can well 
realize why the great anatomist Willis was convinced that the seat of the soul 
was in the corpus callosum. He had doubtless seen, as I have seen several 
times, a lesion of this structure associated with such loss of memory from 
moment to moment, such disorientations of association in consciousness, the 
more striking for the complete absence of hebetude, as to convince one for all 
time of the high potency of transcortical lesions in breaking up higher nervous 
functions. It is to such transcortical lesions rather than to any cortical lesions 
that the phenomena of apraxia, agnosia and disorientation are attributable.’ 

With these considerations in view we have investigated the question of a 
possible correlation between size of the corpus callosum and mental age in 
normal controls and in a series of aments, whose mental ages had been 
determined during life. 

METHOD 

The area of medial cross-section of the corpus callosum was measured 
in 69 of our 71 brains from aments and from normal controls. The brains 
had all been fixed in 10 per cent. formol-saline. Of several methods of 
measurement examined, we found the most suitable and accurate to be that 
in which an image of the corpus callosum is projected on to white paper and 
then measured with Amsler’s planimeter (an instrument which measures 
directly the area of an irregular shape). 

For projection, we used an epidiascope, with a mirror arranged at an 
angle of 45 degrees in front of the lens and some distance from it so as to 
throw the image vertically downwards on to the table (fig. 2). The cut 
hemisphere was then placed in a padded dish with its mesial surface upper- 
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time, most and in contact with a sheet of glass in the epidiascope. In this way a 
often prilliant image of the corpus callosum with all its details magnified about 
sions three diameters was thrown on to the sheet of white paper on the table. 
ction The actual magnification was measured accurately by projecting an inch 
f the scale from the same position in the epidiascope and measuring the size of the 
on of magnified image. It was found that by the use of a magnified image the 
esult accuracy of measurement of the corpus callosum is considerably increased. 
1 my In using Amsler’s planimeter considerable error may be introduced by 
ortex not starting and stopping at the same place. Errors due to this were avoided 
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of a Fic. 2.—Sketch of the apparatus used for measuring the area of the corpus 
> in callosum. E, epidiascope containing brain hemisphere; M, mirror; T, 
drawing table. 
een 
by drawing a fine line across the paper. The image of the corpus callosum 
was then thrown across this line, thus giving a precise point at which to start 
red and stop. 
Lins Since there is definitely some personal factor in deciding exactly what is 
; of corpus callosum and what is not, particularly at its anterior end, all measure- 
hat ments were made by one person so as to eliminate this source of variability. 
ind Furthermore, so that no unconscious bias could creep in, the observer was 
ires not allowed to have access to the clinical records of this series while the 
measurements were in progress. 
an 
: to SOURCES OF ERROR 
cut Before proceeding, it will be as well to discuss other possible sources of 
er- error in technique. 
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(i) Correlated Errors.—We have considered the technique carefully, and 
are of the opinion that errors correlated with other variables, such as mental 
age, etc., could not arise. 

(ii) Biased Errors, i.e., reading all the measurements too high or all too 
low, are of little interest here, since we are comparing group with group, all 
done with the same technique. Any bias would affect the groups equally and 
hence would cancel out. 

For the present, we have postponed the question of how much error of 
technique may be considered permissible in our series in any particular 
measurement. In a later communication we shall assign limits to the scope 
of the investigation and hope to show that it will be valid between ‘these 
limits, provided that the fraction variance between patients does not exceed 
0-265. (Variance is a measure of the ‘scatter’ between different 
observations. ) 

In this case the above fraction equals 0-032, and we may, therefore, 
conclude that our experimental technique is sufficiently accurate. 

The question ‘ are the numbers suflicient ?” is really part of the above 
question and will be discussed fully at a later date. 


STATISTICAL DATA 


For the statistical analysis of the data, we have used the methods of 


correlation and regression. 

There are some other points with regard to the statistical side of the data 
which must be mentioned here. 

1. As, in our cases, mental age is not normally distributed, the correlation 
coefficient has a meaning different from its usual meaning. This, however, 
does not affect the coefficient as a test of significance, and it is the latter which 
is important for our purpose. Furthermore, it will be noticed in the graph 
that the residual variance does not appear to be constant. This must affect 
the test of significance to some extent, but here the latter gives quite straight- 
forward results, so it is unlikely that the slight change makes any appreciable 
difference to the final result. 

2. On testing the data for deviation from linearity in order to make sure 
that the use of linear regressions was justifiable, it was found by Fisher's 
method of the analysis of variance that no significant deviation from linearity 
existed. 

To discover whether there were any other disturbing variables present, 
the multiple regressions for area of corpus callosum on mental age, brain 
weight and body weight were calculated and the expected values found for 
ach patient. The residual deviations were then found and were examined 
for correlations with any of our other data. There appeared to be no other 
correlations affecting the area of the corpus callosum. In particular, they 


were tested for any effect of sex, Mongolism and epilepsy, but none of these 
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variables showed any particular connexion with the area of the corpus 
callosum. There did not, therefore, appear to be any other disturbing factors 
present. 
THE RESULTS 

The results are given in Table 1. We have dealt here exclusively with 
the square root of the arez and not with the area directly, as throughout 
this investigation, wherever possible, we shall be examining linear quantities, 
so as to make volumes, areas, etc., comparable. 

Table 1 gives the square root of the area of the corpus callosum (measured 
at first in square cm.) for each patient. 


ANALYSIS OF THE DATA 


The relation between the area of the corpus callosum and mental age 
for the 69 cases is shown in fig. 3, where each dot represents the result for one 
person. 

In the series, 60 brains were from defectives and nine from normal adults. 
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MENTAL AGE. 
Fic. 3.—Shows 69 results for (square root) area of the corpus callosum plotted 
against mental age. 

As we have assumed that a mental age of 14 years represents the mental level 
of a normal adult, the brains of the normal controls are at the extreme right- 
hand end of the figure, while the imbeciles and idiots occupy its left-hand 
side. 

On examining the figure, we note that at first sight there seems to be a 
slight shifting up of the right-hand (normal) end. Calculating the correlation 
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coeflicient we find it to be 4- 0-247. ‘Testing its (statistical) significance, 
using Fisher’s method of the analysis of variance, we find it to be probably 
significant (P 0-035). But while the area of the corpus callosum seems, 
therefore, to show a tendency to increase with mental age, yet we may notice 
the three largest corpora callosa belonged to three idiots. 

But before we draw any conclusions, there are some complicating factors 
which must be disentangled. The area of the corpus callosum proves in our 
series to be correlated to some extent with body weight and with brain 
yolume, and both these latter variables are themselves correlated with 
mental age. 

Table 2 gives the necessary intercorrelations. 


on 
ranirt 2 


Area of corpus 


cnlinaitin Body weight Brain weight 


Body weight O-3583 
Brain weight . ong 0-710) 02380 
Mental age... 0-2466 0°6160 0-1527 


By using the method of partial correlations, it is found that when we 
eliminate the effect of body weight and the effect of brain weight the correla- 
tion between the area of the corpus callosum and mental age falls off from 
its first value of 0-247, which was just significant. to + 0-041, which is 
quite insignificant, 

From these considerations the important fact emerges that the area of the 
corpus callosum has no direct connexion with mental age, but that the apparent 
connexion is due to the fact that it tends to vary with the body weight and the brain 
weight. Both these latter tend to vary with mental age and hence provide a 
connexion between the corpus callosum and mental age. 

Since the present communication is concerned with the brains of mentally 
defective persons we are not in a position to discuss Spitzka’s contention that 
eminent men are invariably endowed with large corpora callosa. History 
teaches us, however, that some of the ablest men of letters have possessed 
remarkably small brains—and presumably proportionately small corpora 
callosa—so that a relatively small brain may yet be an instrument of excep- 
tional human suecess, The presence in our series of three profound idiots 
whose corpora callosa were larger not only than those of the imbeciles and 
feebleminded but also than any of the nine normal controls, suggests that 
Spitzka’s attempt to use the corpus callosum as a simple anatomical criterion 
of cerebral function goes further than the facts actually warrant. 
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SUMMARY 

1. We have measured the area of the mesial cross-section of the corpus 
callosum in 69 brains, 60 being from mental defectives of known mental age, 
and nine from normal people. 

2. The technique and possible sources of error are discussed, 

3. On testing for correlation between area of the corpus callosum and 
mental age, a significant correlation is found. 

4. It is known, however, that there is a general trend in body size in the 
sense that body size tends to fall off with mental age, and on closer analysis 
the change in size of the corpus callosum with mental age appears to be simply 
part of the general change in size. That is to say, in our series, there is no 
evidence of any specific correlation between area of corpus callosum and 
mental age. 
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DISSEMINATED DEMYELINIZATION OF THE 
CENTRAL NERVOUS SYSTEM IN MONKEYS AND 
ALLIED DISORDERS IN MAN* 


By 
CHARLES DAVISON, New York 


AMONG a group of monkeys which were brought to Germany in the last two 
years a number suddenly developed a progressive paralysis of the lower 
extremities and succumbed to the disease within a short period. The 
etiology for this neurological disorder has not yet been definitely established. 
The histopathology of the nervous system, however, was carefully studied by 
Schob ! and Scherer.2, The white matter of the cerebral hemispheres in most 
of the monkeys showed a fairly uniform picture which consisted of numerous 
small demyelinated plaques. Some of these fused, forming larger plaques, 
resembling those seen in diffuse sclerosis. The pathological process in the 
spinal cords, however, was not the same in all the animals. In some, the 
process was analogous to that observed in tabes dorsalis (Schob) ; in others 
there was a demyelinization of most of the fibre tracts, especially of the 
posterior and lateral columns, similar to subacute combined degeneration 
(funicular spinal disease) (Scherer)?; in still others there was merely a 
descending degeneration of the crossed pyramidal tracts. In addition to 
involvement of the white matter of the hemispheres and spinal cord, the 
optic nerves and tracts in most of these monkeys showed pathological changes. 

The similarity in the pathological process of these animals to that seen 
in diffuse sclerosis, subacute combined degeneration (funicular spinal disease) 
and a process I observed in the nervous system in a case of generalized 
xanthomatosis, justifies the neural histopathological description of the 
following baboon (Papio cynocephalus) which Professor Spielmeyer was kind 
enough to permit me to study. 


REPORT OF A CASE 


Not unlike the orang-outangs described by Schob,! and the baboons 
reported by Scherer,? this animal suddenly became ill with paresis, ataxia, 
and intention-tremor. 


Microscopic Examination.—The nervous system (cerebral hemispheres, cerebellum, 
pons, medulla oblongata, spinal cord, and optic tracts), partly fixed in alcohol and 





* From the Deutsche Forschungsanstalt fiir Psychiatrie, Kaiser Wilhelm Institut, 
Munich, and the Neuropathological Laboratory, Montefiore Hospital, New York. 
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partly in formalin, was studied with the Nissl, myelin sheath, Scharlach, Holzer, and 
Bielschowsky methods. 

In myelin-sheath preparations (Spielmeyer’s method) the white matter of the 
cerebral hemispheres contained small, irregular demyelinated plaques (fig. 1a) 
scattered throughout, tending to group around the smutler vessels. Larger irregular 
plaques were also observed ; these on closer examination were found to be the result 
of the fusion of several smaller plaques. In general, the U-fibres were spared, and no 
plaques involved the grey matter (fig. 1 a). Although the myelin sheaths within the 





Fic. 1 (a).—Coronal section of the left hemisphere of the brain of a baboon 
(Papio eynocephalus) with demyelinated plaques in the white matter. 
Myelin-sheath stain (Spielmeyer). 


plaques were destroyed, some axis-cylinders could still be identified, The demyelinated 
plaques were filled with cells which stained light brown. 

In Nissl preparations the demyelinated areas of the white matter could be seen 
with the naked eye as specks which stained more deeply than the rest of the white 
substance (fig. 1b). The tendency of the smaller plaques to fuse was even more 
evident in these preparations than in the myelin-sheath sections. Larger plaques were 
also found. This was especially noticed in a coronal section through the central 
ganglia, where the superior surface of the white matter of the hemisphere appeared to 
be one confluent deeply stained mass (fig. 1b). The plaques which were found in the 
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white matter extending from the frontal to the occipital pole were most numerous in 
sections through the central sulcus (fig. 1a). The thalamic, hypothalamic and sub- 
thalamic nuclei, the internal capsule, the striatum, the central grey and the cortical 
grey matter were free from these collections. The cells in these areas consisted 
essentially of * gemiistete ° glia-cells, most of which were grouped around small blood- 
vessels. Occasionally a * gemiistete > glia-cell was found in the region of the U-fibres, 
but never passing the arcuate fibres into the cortical grey matter. Compound granular 


corpuscles were also noted in the demyelinated zones. There was no evidence of 





ic. 1 (b). Right hemisphere showing the demyelinated plaques in the white 
matter consisting of deeply stained collections of cells. Nissl stain. 


inflammatory cells. It should again be emphasized that the white and grey matter 
of the basal ganglia, pons, cerebellum and medulla oblongata was free from such 
collections of ‘ gemiistete * glia-cells. 

In Scharlach preparations the white matter of the cerebral hemisphere was filled 
with fatty products (fig. 2). Some of the plaques, which could easily be detected 
with this stain, contained less fat than other demyelinated areas. In places compound 
granular corpuscles (* gitter’ cells) loaded with fat were observed. In the occipital 
regions the entire white matter of the cerebral hemisphere was filled with fatty 
products. The U-fibres were also infiltrated by these fatty devosits. 
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As in the Niss! preparations, the more deeply stained specks could be seen in the 
Holzer stain with the naked eye. These consisted of large irregular cells (* gemiistete’ 
glia-cells) containing a poorly stained cytoplasm and a more deeply stained nucleus 
which was generally located at the periphery (figs. 8 aandb). Some of the glia-cells 
also had short processes. As in previous sections the * gemiistete’ glia-cells were 
perivascular in distribution (fig. 3a). Small glia-cells were also present. There was a 
slight perivascular gliosis (fig. 3). In some areas the plaques had a honeycombed 
uppearance. 


Most of the axis-cylinders of the demyelinated plaques were destroyed ; the few 





Fic. 2.—-Fatty products from the demyelinated areas. Scharlach stain. 


axis-cylinders left were swollen and showed signs of disintegration (Bielschowsky 
method). 

Optic Tracts and Chiasm.—Small demyelinated plaques were observed in myelin- 
sheath and fat preparations. In contrast to the pathology of the white matter of the 
cerebral hemispheres the predominant c i!. in these structures were the compound 
granular corpuscles, * gemiistete” glia-cell, being entirely absent. There was a 
generalized gliosis. 

Spinal Cord.—Except for a secondary descending demyelinization of the pyra- 
midal tracts, most marked in the thoracic and lumbar segments, the spinal cord showed 
nothing of note. The type of macroglia cells seen in the white matter of the cerebral 
hemisphere was totally absent in the cord. 


SUMMARY OF CASE 
A baboon (Papio cynocephalus) suddenly became ill with paresis of the 
extremities, ataxia, and intention-tremor. Histopathological studies revealed 
small demyelinated plaques scattered throughout the white matter of the 
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he hic. 3 (a). Collection of * gemiistete > glia-cells and perivascular gliosis. 
id Holzer stain. 
a : P 
and tract, except for the absence of * gemiastete ° glia-cells, were involved by a 
‘a similar process, The spinal cord showed a secondary descending degeneration 
‘d of the pyramidal tracts. The cortical grey matter and the grey and white 
al ss ° 
; matter of the basal ganglia, pons, cerebellum and medulla oblongata were 
free from this pathological process. 
" DISCUSSION 
d The histopathological findings in this animal and those described in the 


e orang-outang by Schob! and in five other baboons by Scherer,” as well as 
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somewhat similar findings in apes by others (Schréder,® Steiner, Rothmann,* 
Levaditi, Lepine and Scoe,® and Perdrau*) bring up the question of the 
relation of this disease to various neurological disorders such as tabes dorsalis, 
diffuse sclerosis, multiple sclerosis, funicular disease of the spinal cord 
(subacute combined degeneration) and xanthomatosis. 


Rothmann and Schob considered the remote possibility of the relation- 





Fic. 3 (b).—The same as fig. 3 (a). 400. Holzer stain. 


ship of tabes dorsalis to the disseminated demyelinizations because of the 
lesions of the posterior columns and optic pathways in two animals. Roth- 
mann’s case, which presented a degeneration of the posterior columns, can 
be excluded from the diffuse demyelinating group, for the white matter 
of the cerebral he:nisphere was completely free from demyelinated plaques. 
Rothmann was even sceptical about considering his case one of tabes, for in 
contrast to human tabes the main lesion was found in the thoracic region, 
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while the lumbar cord was spared. Schob’s first animal, in addition to 
multiple plaques of the white matter of the hemispheres and the optic path- 
ways, also had a degeneration of all the posterior roots up to the dorsal region 
and an ascending degeneration of the posterior columns from the lumbar 
to the cervical region. A possible combination of such lesions in tabes 
dorsalis in the human subject is unknown. The lack of involvement of the 
grey matter in Schob’s animal is sufficient reason to eliminate it from the 
taboparesis group. 

Some of the observers (Levaditi, Lepine and Scoe, Perdrau) regarded 
the demyclinated plaques in the white matter of the hemispheres and the 
sparing of the U-fibres as suggestive of diffuse sclerosis. It should be empha- 
sized that in diffuse sclerosis the process starts in the centre of the white matter 
and generally spreads to the periphery towards the U-fibres, forming one or 
several large plaques. This was not observed in the baboon. Schob is 
inclined to think that the process in these monkeys is not the same as diffuse 
sclerosis in man because systemic disease of the posterior columns and optic 
nerves was so far not found in man. This may be true for the posterior 
columns. Optic nerve and tract changes, however, were recorded in the 
literature on diffuse sclerosis by Stewart, Greenfield and Blandy ® (Case II), 
Stauffenberg.* Sheldon, Doyle and Kernohan, !° and Davison and Schick !. 
Although the histopathological findings described by Levaditi and Perdrau 
strongly suggest similarity to diffuse sclerosis, close observations of the 
demyelinated plaques demonstrate that the larger plaques are a fusion of the 
small demyelinated areas about the vessels, and not the end-result of con- 
tinuous spreading of the plaque from one area generally situated near the 
ventricles. 

Steiner at one time considered the findings in his ape analogous to those 
observed in multiple sclerosis. He has, however, since changed his opinion. 
The fairly uniform bilateral demyelinization of the white matter in both 
hemispheres, the absence of a well-defined border in the plaques, the presence 
of the status spongiosus and the sparing of the basal ganglia, pons and 
medulla oblongata (usual sites for multiple sclerotic plaques) speak against 
this diagnosis. It shouid be stressed that in nmultiple sclerosis the plaques 
are fairly well circumscribed. and that, although they involve the white 
matter essentially, they do nct necessarily spare the grey. 

Schroder and, later, Scherer thought that they were confronted with a 
disease process somewhat similar to that found in toxic conditions—pernicious 
anemia and cachexia. The demyelinization of the fibre tracts of the spinal 
cords in the first and second baboons and monkey Manga (Scherer) is 
suggestive of subacute combined degeneration (pernicious anemia). Scherer 
calls the disease ‘ funicular spinal disease * and cautiously attempts to compare 
this process with that seen in pernicious anemia. This he does on the basis 
of the pseudosystemic involvement of the posterolateral columns, the marked 
predilection of this process for the thoracic region of the spinal cord, the 
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pronounced rapidity of destruction of tissue with the typical honeycombed 
appearance, and the absence of gliosis. Although the lesion of the spinal cord 
in pernicious anemia may attack other pathways in man, it mainly involves 
the posterolateral columns. The almost equal distribution of the demyelinated 
areas in practically all the pathways of the spinal cord in the four monkeys 
of Scherer must be looked upon as a remarkable variation. I !* have seen in 
four human beings a disease of the spinal cord where all fibre tracts were 
involved, the periphery more than the centre.  Pernicious anwmia was 
definitely ruled out in these cases. Due to lack of knowledge of the itio- 
logical factors and a complete absence of inflammatory cells in the cord, these 
cases were labelled as ‘ toxic myelopathy.” The pathological process in the 
cord of these monkeys was somewhat similar to those I described in the 
myelopathies. Other points against the diagnosis of ‘ funicular spinal 
disease ’ in these monkeys were the constant changes in the white matter of 
the hemispheres. Cases of pernicious anemia in man with destruction of the 
white matter of the cerebral hemispheres are well) known (Weiman,!? 
Braun, '* Wohlwill,!® Bodechtel !®), but these are rather unusual findings. In 
contrast they occurred commonly in Scherer’s monkeys. 

Other unusual findings, which rarely occur in pernicious anemia, are 
the optic nerve and tract changes found in most of these monkeys. According 


to Scherer, the alterations in the opticus of monkey Manga were similar to 


those found by Bielschowsky !7 in questionable eases (Cases IIT and IV) of 


subacute combined degeneration in man. Professor Spielmeyer was kind 
enough to let me examine the optic nerves, tracts, chiasm and medulla 
oblongata from a patient diagnosed clinically as pernicious anwmia. Histo- 
pathologically, the lesions in these structures were suggestive of pernicious 
anemia. The spinal cord, unfortunately, was not obtained at necropsy. 
The mere finding of optic nerve changes in only two or three questionable 
cases recorded in the literature is strongly suggestive of the rarity of such a 
process in pernicious anemia. One can therefore state without hesitation 
that although some of the histopathological alterations in the cords in some 
of the animals are suggestive of subacute combined degeneration, the entire 
process is in all probability not the same as that occurring in pernicious 
anemia. A point worth mentioning is that, so far, pernicious anzmia has 
not been transmitted to animals ; the horse is possibly the only animal which 
suffers from an anemia approaching the pernicious type in man. 

Further differentiation must also be made from postvaccinial and measles 
encephalitis. This is of importance in cases with small demyelinated plaques 
(Schréder, Steiner, Schc ls (Case Peter) ), and in the present case. This 
differentiation is not diflicult when one recalls that in the postvaccinial and 
allied types of encephalitis the cortex and the other grey masses are not 
spared. 

118 recently described a case of xanthomatosis (Schiller-Christian 
syndrome) with neurological symptoms. A complete necropsy, except for the 
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spinal cord, was performed, The changes found in the nervous system were 
somewhat similar to the histopathological changes found in most of these 
animals, 

In the case of xanthomatosis the white matter of the cerebral hemi- 
spheres, internal capsule, corpus callosum, thalamic nuclei, corpus striatum, 
tuber cinereum, pons and medulla oblongata showed scattered plaques of 
demyelinization (figs, 4 a and b), The myelin in these plaques was destroyed, 





Fic. 4 (a). Demyelinated plaques in the white matter. Mvyelin-sheath stain. 


and replaced by ‘ gemiistete * glia-cells. The U-fibres were more or less spared. 
The larger plaques were definitely the end-result of fusion of the smaller 
plaques. The cells forming these plaques (fig. 5) were best observed in 
cresyl-violet preparations. With the Fett-Ponceau and Sudan IV stains 
many of the ‘ gemiistete’ glia-cells were seen to be loaded with fat. 
Disintegration products were also noticed. Some of the substances 
stained for fat were doubiy refractile. The axis-cylinders in these areas 
were also partially destroyed, but suffered less than the myelin-sheaths. 
The destroyed areas were replaced by glia-cells and -fibres. The optic 
nerves and tracts also showed demyelinated zones filled with ‘ gemiistete ’ 


glia-cells. 
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When the case was studied the following question presented itself; 
Did the ‘ gemiistete’ glia-cells play the same réle in the central nervous 
system as the ‘ foam-cells ’ in the other organs ? As is well known, xantho- 
matosis is considered by many observers a disease of lipoid metabolism, like 
Gaucher's, Nieman-Pick’s, and possibly amaurotic family idiocy. If the 
demyelinated plaques in the baboon are accepted as being analogous to those 


in the xanthomatosis case, then a disturbance in lipoid metabolism might be 





Fic. 4 (b).—The same as fig. 4 (a). The demyelinated plaques are seen as deeply 
stained collections of cells in the white matter. Cresyl-violet stain. 


considered a possibility. As we know little of the «wtiology of diffuse sclerosis, 
pernicious anwmia, xanthomatosis and the process in these monkeys, I am 
offering this speculation with hesitation. Further careful studies in meta- 
bolism might give us a clue to the cause of this process. 

It must be emphasized that a reconstruction of a disease-process from 
the pathological picture alone is dangerous. The exact clinical data and 
wticlogical factors must be ascertained. We know that the same type of cell 
changes may occur in different diseases, due to different etiological factors. 
For this reason we should hesitate to state that we are dealing in: these 
monkeys with diffuse sclerosis, multiple sclerosis, subacute combined degenera- 
tion or xanthomatosis just because there was a suggestive similarity in the 
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pathological picture. In the absence of any wtiological evidence, we are - 
justified in considering such a possibility, but these cases should be further 
investigated along bacteriological and biochemical lines. Until then we are 
forced to resort to the scanty clinical facts and comparative pathology. 
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Fic. 5.‘ Gemiistete’ glia-cells from the demyelinated plaques. Cresyl-violet stain. 


CONCLUSIONS 


Numerous small demyelinated plaques were found scattered throughout 
the white matter of the cerebral hemispheres and optic tracts of a baboon 
which suddenly became ill with paresis. ataxia and intention-tremor. The 
demyelinated plaques consisted essentially of ‘ gemiastete ’ glia-cells. These 
pathological findings are compared with those in multiple sclerosis, diffuse 
sclerosis, subacute combined degeneration and xanthomatosis. 
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A COMPARISON OF SOME NEW FLOCCULATION 

TESTS FOR THE CEREBROSPINAL FLUID WITH 

THE WASSERMANN REACTION (M.B.R. II., MODIFIED 
CITOCHOL AND MODIFIED KISS REACTIONS)* 


By 
ARTHUR 8S. PATERSON and FRANCIS L. McLAUGHLIN, 


CoLNEY Hatrcnu MentraAL HospitaL, New Soutucate. N. 


IN recent years numerous tests have been found of use in detecting syphilitic 
infection in the blood which might supplement the Wassermann reaction, 
and in time possibly replace it by reason of their greater simplicity. At the 
Central Pathological Laboratory of the London County Mental Hospitals the 
‘Meinicke clarification reaction ’ (M.K.R.) ! is now carried out as a routine 
parallel test to the Wassermann reaction, and has been found to give very 
reliable confirmatory results. 

This test, however, in company with several others has not been found to 
be nearly so suitable for application to the cerebrospinal fluid. The ideal 
test should conform to the following rules: It should be (1) sensitive, 
(2) specific, (3) easy to read, (4) easy to carry out, and (5) the amount 
of special fluid required should be small. One of us (A.S.P) ? had already 
worked on these tests at the Deutsche Forschungsanstalt in Munich. 
There, the Kahn, Sachs-Witebsky and M.K.R. tests were excluded because 
they were not found to conform well to most of the above conditions, while 
the M.B.R. II and the citochol reactions were found to give the best results. 

In the series of tests under review, therefore, the M.B.R. II was tried, 
also a modification of the citochol reaction suggested by Professor Sachs 
which had been successful on the serum but hitherto untried on the spinal 
fluid, and a modification of the Kiss reaction which appeared to be more 
successful than the original technique. 

The criterion for the estimation of the value of a flocculation test on 
spinal fluid is comparison with the Wassermann reaction and confirmation 
by clinical findings. It was observed with the older tests (Sachs-Georgi, 
Kahn, ete.) that these were nearly always positive when the Wassermann 
reaction was strongly so. They were, however, generally negative when the 
latter was weakly positive. Keeping this fact in mind, we endeavoured to 
obtain material which would contain a fair proportion of cases with weakly 





* From the Laboratory at Colney Hatch Mental Hospital. 
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positive Wassermann reactions. Such material is to be expected from cases 
of neurosyphilis which have been subjected to malarial, tryparsamide or 
other forms of therapy. If lumbar punctures are performed some time 
after completion of a course of treatment all grades of positive Wassermann 
reactions from 30 to negative can be obtained. 


MATERIAL 


We succeeded in obtaining fluids from 127 cases which had undergone 
some form of treatment. Our total material consisted of 500 cerebrospinal 
fluids, composed as follows : 


1. Cases of neurosyphilis (mainly general paralytics and tabo- 


paretics) after treatment .. ee “ is << Say 

2. Cases of untreated neurosyphilis e r x a 2 
3. Cases with no evidence of syphilis of the nervous system... 259 
500 


Among the non-syphilitic material was a large sprinkling of organic nervous 
disease, e.g. disseminated sclerosis, meningitis, tumours, ete. 
Cases with syphilitic disease of the central nervous system (mainly 


general paralytics) have Wassermann reactions varying in intensity from 


30 to negative. These numbers were distributed as follows : 
Strong positive Wassermann reaction in fluid (+ 30) 102 
Moderately strong positive Wassermann. re- 

action in fluid... 7 Je ah ( 15) 37 
Moderately weak positive Wassermann_re- 

action in fluid a See ma ney (+ 6) 15 
Weak and very weak positive Wassermann 

reaction in fluid si Nat hes .. (+ 8and 2) 36 

Total positive ... Ja3 ; 220 

Total negative ... es 280 

Grand total aa a = 500 


Owing to the scarcity of fluid, not every flocculation test could be carried out 
in each individual case. 

The M.B.R. II reaction was carried out 500 times: the citochol, 426 
times ; the Kiss, 251 times. 


In the 220 cases with positive Wassermann reactions the following 
reactions were carried out in addition to the usual routine test—viz., Wasser- 
mann, cells, protein, and Lange: M.B.R. II, 220 times ; citochol 179 times, 
and Kiss, 118 times. Of the fluids with a negative Wassermann reaction, 280 
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were tested with the M.B.R. II, 247 with the citochol, and 133 with the Kiss 
reactions. 
NOTES ON THE TECHNIQUE 

The Wassermann test was carried out at the Central Pathological 
Laboratory, using the technique as described by Mann and Partner * and 
now accepted as the standard method for mental hospital practice by the 
Royal Medico-Psychological Association. For the M.B.R. Il we made use of 
the directions published by Professor Miller.4 

The modified citochol reaction—In carrying out the modified citochol 
reaction the technique followed was that described in a personal communica- 
tion from Professor Sachs, who stated that this modification had been 
successful on the blood serum, but had not yet been tried on the spinal fluid. 
The technique is as follows : 

1. One part of citochol extract is quickly diluted with two parts of 3 per 
cent. sodium chloride. After five minutes’ standing at room temperature, a 
further nine parts of the sodium chloride solution are rapidly added. The 
extract thus diluted 12 times is immediately ready for use. 

2. To carry out the test, 0-1 ¢.c. of spinal fluid, which has been heated 
to 55° C. for half an hour, is mixed with 0-1 ¢.c. diluted extract. The test- 
tubes are then shaken for three minutes, after which 0-5 c.c. of 0-9 per cent. 
solution of sodium chloride is added. Readings are made immediately and 
again the following day. A glass magnifying threefold is used. The test- 
tubes are 16 mm. in diameter and about 8 em. long. Economy in the amount 
of fluid put into the test was practised by using half quantities. 

Kiss flocculation test.—Present technique.—Into two test-tubes (16 mm. 

8 cm.) are placed respectively 1 c.c. of Kiss antigen and 1 ¢.c. of 10 per cent. 
sodium chloride solution. These are rapidly mixed together by pouring from 
one tube to the other. In order to remove the alcohol the mixture is centri- 
fuged, the supernatant fluid poured off and replaced by 1 c.c. of 10 per cent. 
salt solution. The emulsion is then ready for use. 

According to the original technique ® 0-2 ¢.c. of inactivated spinal fluid 
was added to 0-02 c.c. of the diluted antigen ; but in view of the fact that 
one of us * had previously obtained better results by the use of 0-01 c.c. of 
the extract with 0-2 c.c. of fluid these proportions were used with Dr. Kiss’s 
approval. 

After adding together the fluid and the reagent the tubes were shaken 
for five minutes. 

If the flocculation appeared immediately after shaking, this was desig- 
nated strong positive (-+--}+-+); if after three hours at room temperature, 
positive (+-+-); if after 20 hours at room temperature, weak positive (+). 
Cases were designated doubtful which showed an indistinct and scarcely 
visible flocculation. The reading was made with the aid of a glass of threefold 
magnification. Reading with the aid of an agglutinoscope did not prove of 


9 
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any assistance as the antigen of itself displayed a fine precipitation. On this 


account the reaction was difficult to read and required considerable practice, 


SURVEY OF THE RESULTS OBTAINED 
The behaviour of the flocculation tests and of the conglobation reaction 
(M.B.R. ID) in relation to the various grades of positive findings of the 
Wassermann reactions in the cerebrospinal fluid is recorded in the following 
table : 


TABLE 1 


Degree of Positivity of WLR a 15 6 } and 

1A 
Percentage positive M.B.R. I 100-0 86-5 66-7 25-0 
Citochol 81-3 14-0 22-9 7:1 
Kiss 80-1 33-3 17-6 12°5 

Ip 
doubtful M.B.R. I O-0 a4 b-4 2-8 
Citochol KO tO 11-5 7° 
Kiss vee 1-4 0-0 0-0 0-0 

I< 

tive ¢ 
grate ae M.B.R. 100-0 Oy 71:1 27:8 

doubtful 
Citochol 8O-9 18-0 34-4 14-2 
Kiss oy 81-5 33-3 17-6 2°5 


If we consider table 1a, in which the flocculation tests are compared to 
the four different strengths of Wassermann reaction, we see that all three 
flocculation tests are positive in the majority of cases which give a Wasser- 
mann reaction of + 30, the M.B.R. IL being 100 per cent., whilst the other 
two tests are only about 80 per cent. positive. 

In group IT (W.R. 15) the Kiss and citochol tests have fallen con- 
siderably behind in sensitivity, being only about half as sensitive as the 
M.B.R. II, which in itself was only 86-5 per cent. positive when compared 
with the Wassermann reaction. 

In groups III and IV (W.R. 6 and 3 or 2), the M.B.R. IL with 
66-7 per cent. and 25 per cent. positive is much superior to the other two 
reactions. This table shows the superiority of the M.B.R. IT over the two 
other tests employed, and also emphasises the shortcomings of all thre 
reactions when compared with a sensitive Wassermann reaction technique, 
in the case of weakly positive results. 


Table 18 shows the cerebrospinal fluids in which doubtful flocculation 


tests are compared to positive Wassermann reactions. It has been shown 
exactly what is meant by ‘ doubtful’ in the reading of each test. The Kiss 
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reaction showed fewest of these, and the citochol most. In the case of the 
M.B.R. II the so-called doubtful reactions were, in fact, quite easy to dis- 
tinguish. In the other two tests they were more diflicult. 

Table lc gives a better idea of the true value of the three different tests, 
and the figures give a much more encouraging idea of their value, especially 
that of the M.B.R. IL. 

Regarding the specilicity of these reactions, the M.B.R. IL gave fals¢ 
positives on three occasions, two of which were normal as far as the central 
nervous system was concerned, but with positive bloods. The other was a 
case of disseminated sclerosis. 

The citochol gave four false positives, one being a case of cerebral 


tumour. The Kiss gave one false positive on a normal fluid, 


SENSITIVITY OF THE PRESENT WASSERMANN TECHNIQUE 

A series of tests such as the present may be used not only to determine 
the value of the various flocculation reactions but can also be used to compare 
different techniques of the Wassermann reaction, In the present series the 
technique employed was that used at the Central Pathological Department 
of the London County Mental Hospitals.* It is a technique especially adapted 
for neurosyphilis. For this purpose relatively large amounts of fluid are 
used in comparison with the total volume. The figures in the table that 
follows show how the present technique picks up weak positives, whereas 
techniques with relatively smaller amounts of fluid fail to do so. 

The following table (2) gives the results obtained with the M.B.R. IT, 
citochol and Kiss methods in the previous series, when the Wassermann 


TABLE 2 


Degree of Positivity of WLR Strong Medium Weak 
2A 
Percentage positive fk. 8 oe ao 95°38 86-1 72-2 
Citochol ae 96°5 68-0 15-0 
Kiss <a 82-9 30-8 0-0 
2B 
doubtful Fe ae 0-0 2-8 56 
Citochol —... 1:7 13 | 30-0 
Kiss na 0-0 0-0 8-0 
2c | 
eae) wee em ... | 88-9 77-8 
doubtful |} 
a os Citochol IP 98-2 72°3 15-0 
si "a Kiss a 82-9 30-8 8-0 
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technique used was that of the Deutsche Forschungsanstalt at Munich, where 
relatively smaller quantities of fluid were employed. 

When the results obtained with the M.B.R. II in the present series are 
compared with those in the former series (tables 1c and 2c), it is observed 
that in the first two columns the results are almost the same, viz., 100-0 per 
cent. as against 95°3 per cent., and 91-9 per cent. as against 88-9 per cent, 
In the third column there are 71-1 per cent. compared with 77-8 per cent. In 
the remaining column, which appears in table 1 only, the figure is 27-8 per 
cent. 


It would appear that the column showing Wassermann reactions of the 
strength of 6 in the present series of tests corresponds to the weakest 
Wassermann reaction obtained in the previous series ; 
fourth column in table 1, 

3 and -+- 2, detected a fainter degree of syphilitic change than the test as 
carried out in the previous series was able to show. 
eight positive M.B.R. IDs out of 


and further that the 
where the Wassermann reaction is expressed as 


In that series there were 
162 cases of neurosyphilis, where the 
serological change was not great enough to give a positive result even in the 
third column, and where, therefore, the Wassermann reaction was recorded 
as negative. In the present series, there were 11 positive M.B.R. IDs out 
of 220 cases of neurosyphilis, where the change was also not sufliciently 
pronounced to give a positive result in the third column. Of these 11 cases, 
however, nine were recorded in the fourth column as + 2 and + 3 positive, 
and only the remaining two were negative.* 

Since then it has been shown that the third column in the present series 
corresponds pretty closely in sensitivity to the third column in the previous 
series. It would appear that our weakest strength of Wassermann reaction, 
as recorded in the fourth column (+ 2 and + 3 positive), includes nearly all 
those cases which would be too mild to be detected by the previous technique. 

Furthermore, with the modified citochol reaction, there were two cases 
of neurosyphilis where this test was positive and two in which it was doubtful, 
when the Wassermann reaction was -++- 2 or + 3, and none in which the latter 
Yet in the previous series there were two cases of neurosyphilis 
with doubtful citochol reactions and a negative Wassermann. 


was negative. 
Again, with 
our modified Kiss reaction we had two cases positive when our Wassermann 
reaction was + 2 or 3, and none when the latter was negative ; but in 
the previous series there was one case with a negative Wassermann and a 
doubtful Kiss reaction. 

It must be concluded then that the Wassermann technique employed 
at the Central Pathological Laboratory of the London County Mental 
Hospitals as the standard method for mental hospital practice is decidedly 


* Of these two cases, one was a treated general paralytic, whose fluid contained no 
excess of cells or protein, the Lange test being negative. The other was clinically a general 
paralytic, with a vague history of treatment 17 years previously. 
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more sensitive than techniques such as that employed at Munich, where 
relatively smaller quantities of spinal fluid are used. Despite this sensi- 
tivity, the test remained specific for syphilis. In this series of 500 fluids 
no false positives were obtained, and in only two cases of neurosyphilis 
without treatment did a negative result appear. One of these cases was a 
tabetic with all other tests negative, including the Wassermann reaction in 
the blood. The second case was clinically one of general paralysis, with 
excess of cells and protein, a Lange curve of the paretic type and a positive 
M.B.R. If. The M.B.R. Il showed ++ + reaction and the citochol + ; the 
Kiss reaction unfortunately was not done in this case. The blood gave a 
negative Wassermann reaction and a Meinicke (+ +-+-), and there was an 
uncertain history of treatment for syphilis in 1915. 


VALUES OF THE MODIFICATIONS OF THE CITOCHOL AND KISS TESTS 


If the second table is compared with the first it will be seen that the 
modified citochol test is much less efficient than the original, being only 
positive or doubtful in 89-9 per cent. of the strongly positive Wassermann 
reactions as against 98-2 per cent. of the original. The Kiss reaction, how- 
ever, with the present modification approved by Dr. Kiss shows a higher 
percentage of positive reactions in the fluid where the Wassermann is weak 
or very weak, than did the original technique (30-1 per cent. as against 
8 per cent.). The modification suggested by one of us (A. S. P) is therefore 
an improvement on the original technique. Nevertheless, the reaction is not 
nearly so efficient as the M.B.R. IL. 


DISCUSSION OF RESULTS 


The Wassermann reaction as. carried out with the present technique 
remains more sensitive and specific than any of the flocculation tests. This 
technique was devised especially for cases of neurosyphilis and is more sensi- 
tive than those in which relatively smaller amounts of fluid are used. 

In a recent publication by J. E. Nicole and E. J. Fitzgerald? it was 
concluded—though on the basis of only 150 cases—that the Kahn reaction 
is more satisfactory for the fluid than the Wassermann reaction, while the 
centrifuge technique of the Miiller reaction (157 cases) was found better 
than the M.B.R. II itself. We found, however, that the Kahn needs too 
much fluid (3 ¢.c.), is complicated to carry out, and extremely difficult to 
read. The M.B.R.Z. was found in preliminary tests to be no more satis- 
factory, but more complicated to carry out than the M.B.R. IL. 

We believe that the present technique of the Wassermann test, in 
which relatively larger amounts of fluid are used than in the technique 
used by them (Modified Wyler No. 1), is still more sensitive than any of the 
flocculation tests. 
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Of the flocculation reactions, the M.B.R. IL has been found on the 
basis of 500 tests to be easy to carry out and to give, even in the so-called 
doubtful cases, a result which is definite and easy to read. With regard to 
sensitivity, with the four strengths of Wassermann, it gives results which 
are 100, 92, 71 and 28 per cent. positive respectively. Only one result was 
falsely positive out of 500 cases. 

The M.B.R. II has one great advantage compared with the Wassermann 
—it can be used where there is too little fluid for the latter. Where only 
0-3 c.c. is available it gives reliable results, while if test-tubes half the size 
of those describéd above are used, equally clear results are obtained from 
as little as 0-15 c.c. This test is therefore well adapted also for animal 
experiments, 

The citochol reaction was more difficult to read and was less sensitive, 
The Kiss reaction even with the modification suggested was still less useful, 


Our thanks are due to Dr. F. L. Golla for permission to use the results 
of the Wassermann and M.B.R. II reactions performed by Mr. F. Partner 
at the Central Pathological Laboratory ; to Dr. John Brander, in whose 
laboratory at Colney Hatch Mental Hospital the citochol and Kiss tests were 
carried out; and to the Medical Superintendents of the other London 
County Mental Hospitals for kindly allowing the results of the routine 
examinations of spinal fluids to be included in this paper. 


This research was conducted during the tenure by one of us (A.S.P.) of 


a Commonwealth Research fellowship at-the Maudsley Hospital. The colla- 
tion and analysis of the results have been undertaken during the tenure of a 
Pinsent Darwin research Studentship. 


REFERENCES 
1 OGDEN and PartNer, Lancet, 1931, 2, 121. 
2 PaTeRSON, A. S., Zeils. f. d. g. Neurol. u. Psychiat., 189, 391. 
Mann, S. A., and Partner, F., London County Council Memorandum, No. 2820. 
* MULiER, R., Alin Woch., 1930. 
Sacus and Wrreesky, Alin Woch., 1931. 
® Kiss, J., Technik und Theorie der Serumuntersuchung auf Syphilis, 1930. 
Nicoe, J. E.. and FrrzGrraup, E. J., Jour. Ment. Sci., 1933, 79. 





the 
alled 
‘d to 
hich 


Was 


lann 
only 

size 
rom 


mal 


ive, 


ults 
her 
OSE 
ere 
lon 


mine 


of 


a- 





SLEEP AND ITS RELATIONSHIP TO SCHIZOPHRENIA 247 


Short Motes and Clinical Cases 


SLEEP AND 1TS RELATIONSHIP TO 
SCHIZOPHRENIA 


By 
JOHN H. EWEN, Netruerne Menta Hosprtrat, SURREY 


Tue essential feature of schizophrenia lies in the disconnection of mental 
processes that is characteristic of the disorder. Disconnection of emotion, 
thought and action, and want of correlation between these mainsprings of 
mental life. form the predominating psychological picture present in the 
established case. It is only in one normal phenomenon that the rational 
mind can come into contact with the fantastic contents of schizophrenic 
thought-processes. Dreaming, with its absence of realistic and adapted 
thinking, its want of a goal idea and its lack of interest-controlled association, 
bears a curious resemblance to the thought-processes present in schizo- 
phrenia. In both there is want of sequence in thought, anomalies in feeling 
and deficiencies in adequately expressed emotion. In both there is a tendency 
to think in visual rather than in verbal images. The acceptance of images as 
real characterizes not only the dream but also the hallucinations of the schizo- 
phrene. Suspension of judgement, criticism and reasoning is typical in dreams 
and also is cardinal in schizophrenia. The exclusion of reality and the conse- 
quent absence of the need for constant adjustment form one of the charac- 
teristics of the schizophrenic ‘ make-up’ and one of the bizarre features of 
dreams. The interchange of thought without speech, a feature of dreams 
accepted without comment in the dream-state and arousing wonder only on 
waking revival of the dream, may be compared with the delusional concepts 
of schizophrenia. Again, the condensation that Freud pointed out as one 
of the most important features of dreams is comparable with the speech 
condensation (contamination) of the schizophrene. Above all, the fantastic, 
grotesque, illogical and inconsistent character of dream-thought may be 
compared with the autistic unadapted and regressive thinking of schizo- 
phrenia. 

The similarity between the dream-state and schizophrenic mentation 
has been noted by Kraepelin ! and also by Jung,* who says : * Let the dreamer 
walk about and act like one awakened and we have the clinical picture of 
dementia priecox.’ 

Dreams are concomitant with the sleeping state. Psychologically 
considered, sleep is a state of altered consciousness. Where consciousness 


is entirely in abeyance a deep sleep without dreaming results, owing to the 
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defect of attention and the temporary loss of the processes of association, 
When consciousness is still present, although blunted, hypnagogic hallucina- 
tions and dreams make their appearance, the association processes per- 
sisting in an altered state. 

Sleep, then, is characterized by an alteration of consciousness that results 
in an entire withdrawal of interest from the external world. Schizophrenia 
is characterized by a very similar withdrawal of interest from external 
reality and by mental processes that have a remarkable likeness to those of 
dreams. 

While a detailed inquiry into the numerous theories of sleep is beyond 
the scope of this paper, and, indeed, as Hall * remarks, so little is known of 
the physiology of normal sleep that any pathological change must necessarily 
be obscure, it is the writer's intention to examine a more recently advanced 
theory with a view to throwing light upon the problem of the causation of 
schizophrenia. 

THE SLEEP THEORY OF HESS 

In 1932 Professor Hess * of Zurich postulated that sleep is a vegetative 
process by which the autonomic nervous system regulates the activity of the 
higher cerebral functions. He considered that the parasympathetic portion 
of the system serves as a mediator for a reflex mechanism whose end-organs 
are those centres in the brain which sustain the animal functions. It has 
been demonstrated by Crile > that the sympathetic portion of the autonomic 
nervous system is katabolic and is concerned with the preparation of the 
organism for activity, while the parasympathetic has been shown by Gaskell ® 
and Cannon?’ to be anabolic, preserving and economizing energy. The 
autonomic system controls and directs the processes essential to the cellular 
life of the’ organism but, as Langdon Brown ® points out, the autonomic 
system remains for ever beyond the control of the will. The higher psychic 
faculties have no regulating effect upon the functioning of the autonomic 
system. This fact appears to be self-evident, but what may not be so evident 
is that possibly the converse may be true; the autonomic system may 
influence the psychic faculties. 

The hypothesis put forward by Hess as to the mechanism of sleep would 
appear to show that the parasympathetic system influences the psychic 
field and the organism’s readiness for activity. If the parasympathetic is 
the regulatcr of sleep it is also the regulator of many of the higher psychic 
functions. Consciousness, which is lost in sleep, must come under its sway, 
as the organism in sleep loses contact with its environment. The apprecia- 
tion of sensory stimuli is lost in sleep. The eves are closed and auditory 
stimulation is used as a measure of the depth of sleep. The kinesthetic 
sense is in abeyance and the muscles are relaxed. The changes in the circula- 
tion as shown by the pulse wave and fall in blood pressure and the respiratory 
alterations during sleep are changes in vegetative functions that are closely 
connected with physical and psychic activity. 
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A comparison of the physical and mental state present in sleep with the 
physical and mental manifestations found in schizophrenia shows a con- 
siderable degree of similarity. In schizophrenia the appreciation of sensory 
stimulation is blunted. Circulatory changes are shown by the cyanosis and 
adema of the extremities prevalent in the schizophrenic and by the flat top 
of the pulse-wave. The response of the respiratory centre to CO, is depressed 
in schizophrenia and in sleep. The muscle-contraction curve in schizophrenia 
is flat-topped. The blood-pressure is low and the basal metabolic rate is low 
both in schizophrenia and sleep. Mentally both the sleeper and the schizo- 
phrene are out of touch with reality and environmental contact is lost. A 
vegetative or vagotonic state is present in both. Schizophrenia regarded 
from this standpoint may then be likened to a modified form of sleep. 

The evidence that led Hess to the conclusions that sleep was due to 
parasympathetic activity was in the main threefold. In the first place it is 
generally agreed that the parasympathetic system preserves and economizes 
energy. protects against strain and tends to restore activity. It effects 
economy and repair. Sleep is a process by which these essentials to the well- 
being of the organism are carried out, but, be it noted, at the cost of deficiency 
in preparedness for immediate action. Secondly, the parasympathetic 
innervates the pupillary sphincter, activation of which muscle contracts the 
pupil. During sleep the pupil is contracted. Hess takes this fact as evidence 
of a change in the equilibrium between sympathetic and parasympathetic 
systems, the parasympathetic predominating in sleep. Lastly, he * found 
by experiment that activation of the parasympathetic resulted in a state of 
sleep. Stimulation of the parasympathetic by injections of ergotamine into 
the third ventricle of animals produced contraction of the pupil and a state 
of sleep. Electrical stimulation of the portions of the brainstem with which 
the regulation of vegetative functions is associated resulted in a state charac- 
teristic of physiological sleep. 

Additional evidence may be deduced from Koch's !° investigations on 
the carotid sinus reflex in animals in which it was shown that a sleep-like 
inhibitory state was induced reflexly by way of the carotid sinus, para- 


sympathetic tone being also increased. 


PERSONAL STUDIES 

With a view to investigating a possible involvement of the parasympa- 
thetic system in schizophrenia a series of observations was undertaken on 
10 male cases of schizophrenia at Netherne Mental Hospital. 

I. Duration of Sleep in Schizophrenic Cases under Review.—The majority 
of text-books state that insomnia is present in schizophrenia, but a record of 
the number of hours’ sleep per 24 hours over a period of one week enjoyed 
by the cases under review does not confirm this statement. On the contrary, 
the total number of hours spent in sleep by the 10 schizophrenic patients was 
greater than the total sleeping hours of 10 normal persons taken as a control. 
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Il. The State of the Pupils.—The description of a pupil as being dilated 
or contracted conveys but little reliable information unless a standard js 
laid down for comparison. Standards in use for miosis vary from 1:5 mm, 
to 2-5 mm. For the purpose of this observation 2 mm. was taken to show 
miosis. Seven of the 10 cases under review showed pupils of 2 mm., the 
remaining three cases having definitely dilated pupils. 

Il. The Exhibition of Ergotamine.-Ergotamine (Stoll) is a sympathetic 
depressant. Maier ' found that it gave a durable diminution of the tonus of 
the sympathetic in cases of hypersympatheticotonia. | Twenty drops of 
ergotamine tartrate (Sandoz) were given three times a day for seven days to 
each of the 10 cases. No material changes either in the duration of sleep or 
in the size of the pupils were noted. 

IV. The Carotid Sinus Refler.—Hering ® has shown that the slowing of 
the heart consequent on pressure on the carotid artery at the level of the 
cricoid cartilage is due to a reflex originating in the carotid sinus. Sensory 
fibres supply the sinus and are carried to the medullary centres by the 
glossopharyngeal and vagus nerves, both nerves belonging to the cranial 
portion of the parasympathetic. 

The reflex was obtained in each of the 10 cases of schizophrenia. The 
slowing of the heart varied from a maximum of 14 beats to a minimum of 
two with an average slowing of 7-2 beats per minute. In this connexion the 
investigations of Sigler !* on the carotid sinus reflex are of interest. He found 
that the most effective response to pressure on the carotid sinus was given 


by those who had a ‘ vagotonic predisposition.’ 


CONCLUSIONS 


While it is manifestly unwise to generalize upon the above observations, 
it may be permissible to suggest that a state of parasympathetic stimulation 
may exist in schizophrenia. The negative results given by ergotamine may 
be due to, in part, an already intense depression of the sympathetic, an 
obliteration of sympathetic tonus by an overwhelming action of the para- 
sympathetic. The main function of the parasympathetic is to preserve and 
economize energy. This fact may be deduced from its known action upon the 
bodily organs. Its inhibitory action upon the heart. its protective action 
on the eve, its role in digestion and absorption by which the bodily defences 


are built up—all these functions of the parasympathetic are intimately 


related to conservation of and provision for the proper functioning of 


the organism. Sleep is also a process by which economy and repair take 
place, resulting in a restoration of energy and a renewing of activity. Sleep 
according to the hypothesis of Hess is also a parasympathetic function. 

The similarity between sleep and schizophrenia has been noted above, 


and schizophrenia has been tentatively described as a state of modified sleep. 


Sleep is a process by which energy is restored, or as Bryne “ maintains, sleep 
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may have its origin in an adaptation which enables the organism to continue 
to meet danger situations. 

If energy is at such a low ebb that complete restoration is impossible 
the organism will tend to economize and conserve what little energy it has 
for the purposes of the bodily processes vital to existence. As it is the 
function of the parasympathetic to preserve the functioning powers of the 
organism, overaction of this portion of the autonomic system is likely to 
take place, resulting in all the symptoms of parasympathetic overactivity. 
There will exist, therefore, in such an organism the signs and symptoms of a 


.parsimonious expenditure, a miserly hoarding of the precious gold of energy 


and a desperate striving to ignore demands that would deplete the treasure. 
A state of modified sleep might well be the biological reaction to such a con- 
tingency, a form of sleep conditioned by intense activity of that regulator of 
organic energy, the parasympathetic system. 

Again, the parasympathetic influences the organism’s readiness for 
activity. Nothing can be more striking than the total lack of preparedness 
present in the schizophrene. Far from being prepared to face the exigencies 
of life he retreats from life’s problems into a dream-world conditioned by his 
phantasies. The anabolic function of the parasympathetic is here manifested 
as a protective and conservative influence, economizing a diminished fund of 
energy and preserving the psychism from calls for immediate adaptation, 

Many of the symptoms and signs of schizophrenia may then from this 
standpoint be regarded as symptoms and signs of overactivity of the para- 
sympathetic, a nervous system continually working to excess combating, as 
the body always endeavours to combat, a deficiency in its organization, 
The inherent defect in schizophrenia may be a defect in vital energy. Mott 
postulated an inborn lack of vitality as the primary defect. 

It has been the purpose of this paper to show in some slight fashion 
that the logical outcome of inherent want of energy is excessive activity of 
the parasympathetic system, an activity that may show itself in the sleep- 
like state of schizophrenia. 
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A CASE OF SUBDURAL HA MATOMATA 


By 


E. SCOTT WHITE ann R. G. GORDON, Baru 


Tur subject of subdural hematomata has not found its way into neuro. 
logical or surgical textbooks to any great extent, and even in works op 
neural surgery it by no means always finds a place. Percival Bailey ! indeed 
refers to these curious posttraumatic cysts, remarking on the fact that they 
are not so rare as many seem to think, and on their essential curability by 
surgical means if they can only be diagnosed. One of the best papers on the 
subject is that of Putnam,? undertaken for the Society of Neurological 
Surgeons, in which eleven cases are collected and described. 

In his introduction to this paper Professor Cushing remarks: ‘ These 
subdural hematomata are far less rare than is usually supposed. In the 
majority of cases and perhaps in all they follow on a trauma so insignificant 
as to be commonly forgotten by the patient or overlooked in the anamnesis. 
The diagnosis should always be considered in a history of mild trauma 
followed after a latent interval of surprising length by severe headaches 
associated with psychoses. If a correct diagnosis is made, the indications 
for operation are as definite as those for the well-recognized extradural 
hemorrhages associated with fracture of the skull. Perfect recovery is to 
be expected on evacuation of the clot. Continuance or recurrence of the 
bleeding is unusual.” 

In the past this condition was generally included without «tiological 
differentiation in the category of pachymeningitis hamorrhagica interna, 
but in 1914 Wilfred Trotter ? distinguished four traumatic cases, and since 
then the issue has been considerably clarified. 

It seems worth while to quote the conclusions of Putnam ’s article : 

‘An apparently insignificant trauma to the head may in certain indi- 
viduals be followed, after a latent interval which varies from a few hours to 
months or even years, by symptoms of cortical irritation and of intracranial 
pressure due to a subdural hematoma. These cases are less rare than formerly 
supposed. 

‘Clinically, after a period of headache, these patients show an extra- 
ordinary variability of symptoms, particularly in the intellectual sphere. 
They are prone to psychoses and often become irritable, indecent and 
unmanageable. Choked dise is apt to be present, and a frontal lobe tumour 
suspecied, 
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A CASE 





OF SUBDURAL HAMATOMATA 


‘At operation or necropsy, a subdural hamatoma will be found on one 
or both sides enclosed in a continuous membrane slightly adhering to the 
dura but not adherent to the pia. 

‘The enveloping membrane on the side toward the pia is thin and 
covered with mesothelium. On the dural side, it is more dense and composed 
of organizing granulation tissue with large mesothelium-lined spaces con- 
taining blood and fibrin which appear to anastomose with each other and 
with the capiilaries. 

‘In this respect, the membrane of the traumatic haematoma seemingly 
differs from that of the commonly described pachymeningitis hamorrhagica 
interna, in which the thin-walled vessels are enormous, and no mesothelium- 
lined spaces are seen. Such a pachymeningitic membrane may possibly 
give rise to hematomas, which symptomatically and in the gress resemble 
the posttraumatic variety. 

‘In certain cases in which the onset of symptoms is delayed for only a 
few days after trauma, it is possible that they may be due to a haematoma 
formed immediately, but which only announces its presence when the brain 
hecomes ccdematous or congested. 

‘In other cases the occurrence of late haemorrhages seems probable, 
and may be due to the formation of communication between the mesothelium- 
lined spaces and bloodvessels, with rupture of one or the other. 

‘The spontaneous pachymeningitis vasculosa may represent a chronic 
form of the same process. There is no satisfactory evidence that either form 
is inflammatory or neoplastic. 

‘The term reactive pachymeningitis might be used to designate the 
peculiar process of organization that is evoked by the presence of blood-clot 
or other collection of fibrin on the inner surface of the dura, and which may 
possibly give rise to secondary hemorrhages. 

‘When the presence of a subdural haematoma is under suspicion, an 
exploratory craniodural puncture over the hemisphere will give the most 
reliable evidence of the presence or otherwise of the clot. This should be 
bilateral, as the lesion is not infrequently bilateral. A lumbar puncture may 
show a faint xanthochromic fluid, but often the cerebrospinal fluid is negative. 

‘If the diagnosis is verified, an osteoplastic resection with reflection of 
the dura and removal of the more or less organized clot as intact as possible 
is the procedure of choice, with subsequent painstaking hemostasis. The 
removal of the dura on the basis that it is a possible source of further heemor- 
rhage is unnecessary. 

‘Experience tends to show that there need be no fear of reformation 
of the clot, but that cerebral oedema is apt to occur in the brain released from 
its long pressure. It consequently may be advisable to combine the osteo- 
plastic exploration with a subtemporal decompression. 

‘Should cedema occur, the use of hypertonic saline or the performance 
of lumbar puncture should perhaps be resorted to before reinvestigation of 
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the wound, for in no case in the present series at least has the procedure 
been of use.” 
PERSONAL CASE 
The present case was that of a man of 62. After death a vague history was 
obtained that a flowerpot had fallen on his head eight years previously. He had beep 





Fic. 1.— Brain in situ. post mortem. Fic. 2.Calvarium with posterior por 
Shows compression of frontal lobes tions of cysts (distended with cotton 
and anterior portions of cysts. wool). 


Photographs kindly taken by C,. Kindersley, Esq., F.R.C.S. 


reasonably healthy till July 6, 1933. On that date, when working with his son deco 
rating a staircase, he fell off a plank, down one storey, landing across a banister and 


striking the middle of his back. There was no sign of head injury and there was no 





Fic. 3.—Cysts attached to dura mater. 


loss of consciousness. He came home to bed and was seen soon afterwards. He was 

sent for X-ray examination and then to hospital. The X-ray report was as follows : 
‘Lumbodorsal spine, anteroposterior view: The following fractures are 

observed : tip of the left transverse process of the first lumbar vertebra ; both trans- 
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verse processes of the second and third lumbar vertebra, and the right transverse 
process of the fourth lumbar vertebra. 

‘ Lateral view: The bodies of the vertebra are seen to be of normal width and 
correct alignment and spacing. The lowér dorsal and upper lumbar vertebra show 
the coarse reticular shadowing, with irregular calcification and increase in the width 
of clear areas, characteristic of Paget’s disease. 

‘A fracture of the spinous process of the third lumbar vertebra is observed. 





Fic. 4. 
a. Dura shrunk away from cyst wall. 
b. Large spaces said to be typical of traumatic cases. 


c. Blood clot. 
Microphotograph kindly taken by Dr. R. M. Norman. 


‘ Pelvis: Evidence of Paget’s disease is noted throughout the whole pelvis and 
in the right femur.’ 

The patient remained in hospital for three weeks and was in bed at home for a 
further three weeks. He gradually got about again and had been back at fairly 
normal work. (He was on his own work, so could regulate his hours and labour.) 
On October 20, 1933, he seemed to change mentally, became confused as to time, 
dates and localization. He was temporarily better but complained of headache. 
On October 23 he became excitable, then almost maniacal and difficult to control. 
On October 25 he had become partially comatose, and just responded to direct com- 
mands. No localizing signs were discovered ; no nystagmus was present ; the optic 
dises were normal. A frontal thrombosis was diagnosed, though no explanation of 
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cause could be given. He gradually sank into deeper coma and died on the night of 
October 27/28. 


A post-mortem examination was held and the photographs show the 
findings. The cysts were full of relatively recent blood clot, semifluid, and 
only slightly changed in colour. They were almost exactly symmetrical, 
The walls were thin and not adherent to the pia, and stripped easily off the 
dura. Had a diagnosis been made during life there is no doubt that they 
could readily have been removed by the surgeon, or even drained through 
a small opening, which is said to be adequate treatment. The subjacent 
brain, though much compressed, was not congested, and appeared perfectly 
normal. 

COMMENT 

The case is remarkable for the absence of any real history of head 
injury, though presumably the hwmatomata occurred at the time of the 
spinal injury. The terminal event was presumably due to a fresh hemorrhage 
into the cysts. These were large as compared with many described in the 
literature, and showed no old laminated clot. They covered the whole area 


from behind the frontal sinuses to the posterior margin of the frontal lobes, 


and were not connected with each other or with any venous sinuses. The 
skull did not show any marked degree of Paget’s disease, which was elsewhere 


obvious. 
REFERENCES 
BaiLey, P., Cerebral Tumours, 1933. 


2 Putnam, T. J., Arch. of Surg., 1925, 11, 329. 
3 Trotrer, W., Brit. Jour. Surg., 1914, 2, 271. 
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EDITORIAL 


Editorial 


THE STUDY OF MENTAL DEFICIENCY IN 
RELATION TO NEUROLOGY AND PSYCHOLOGY 


P to date those who have been concerned with the 

medical study of mental deficiency have been occupied 

with problems of «etiology and classification. As to the 
first, this is a matter of supreme importance to sociology, for 
the mental defective must always be a charge on the com- 
munity whether directly or indirectly, and anything that can 
be done to check the incidence of either primary or secondary 
amentia must be of use to the whole human race. Agreement, 
however, seems rather far to seek in the meantime, for the 
protagonists of the hereditary and the acquired origins of 
amentia attack each other both in public and private with no 
little heat. As to classification, this would seem to have been 
over-elaborated. After all, the behaviour of mental defectives 
varies in accordance with the degree of defectiveness and not 
to any appreciable extent with the particular sort of defective- 
ness—mongolism, microcephalism or other ism—into which 
they may be classified. It is of course important to recognize 
the cretin, who can be treated by thyroid, but efforts to cure 
any other type have been unavailing, and all that can be done 
is to enable them to adapt as perfectly as possible to the 
environment in which they find themselves. 

With all this, however, it is common ground that all 
defectives suffer from an inadequate development of brain, 
and even the most convinced dualist is hard put to it to 
deny that lack of mind depends on lack of neurones. This 
brings us to another aspect of the study of mental defectives, 
namely, whether their reactions and the signs and symptoms 
which they develop throw any light on general problems of 
neurology and psychology. Such a study has not been under- 
taken to any great extent so far, but it would seem to be a 
fruitful one. 

So far as neurology is concerned it has .of course been 
recognized that amentia may be found in relationship with 
many well-known neurological syndromes, such as cerebral 
R 
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diplegia, encephalitis, tuberous sclerosis and the like, but in 
such cases the amentia is probably incidental in a condition 
induced by trauma, infection or early degeneration. If, 
however, a series of cases not exhibiting any of these well- 
known syndromes is examined, it is found that they show 
considerably greater and more numerous neurological ano- 
malies than a similar group of normals would do. These 
anomalies are chiefly concerned with the cephalic segments, 
but also apparently with sacral segments as well. If the view 
is held that this type of amentia, not associated with definite 
clinical syndromes, is more probably hereditary than acquired, 
the anomalies seem to correspond with the parts of the neural 
groove which close latest and the structures subsequently 
developing from these parts. Viewed from this developmental 
standpoint, anomalies which at first sight seem to have no 
connexion with each other partake of a new cohesion, become 
more easily comprehensible, and moreover give us a hint that 
some of the neurological problems met with in practice which 
are so difficult to explain unless we postulate multiple lesions 
of somewhat imaginary derivation may be due to such failures 
of development. In other words, the functions which are 
absent and which we think have been lost as the result of some 
disease process were perhaps never there. 

Again, a colony of mental defectives is, after all, merely a 
collection of individuals quite as much liable to intercurrent 
disease as are other collections of individuals, or even more so. 
They are prone to the more common neurological disorders, 
such as encephalitis, disseminated sclerosis or parasyphilis, 
while such rare conditions as Wilson’s disease or myasthenia 
gravis are met with from time to time. A study of such 
diseases affecting persons with imperfectly developed neurones 
cannot but be interesting and instructive. 

To turn to psychology, the mental defective is classified 
so far as intelligence is concerned according to mental age ; 
and those who have seen Professor Pawlow’s film cannot but 
have been struck by the extraordinary similarity of general 
behaviour between the 21-year-old idiot and the 18-months- 
old baby. But it is claimed that the mental age of the chim- 
panzee corresponds to that of the three-year-old child. Thanks 
to the introduction of the Merrill Palmer tests it is now possible 
to apply standardized mental tests from the mental age of 18 
months upwards; it would appear that there is sufficiently 
significant correlation between the Merrill Palmer scale and the 
Binet scale, at ages at which their reliable application overlaps, 
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to afford us a grading from idiocy upwards to normality. But, 

as has been said, the chimpanzee at any rate in certain respects 

comes within this serial scale, so that it would seem not 

unreasonable to regard the mental defective as the psycho- 

logical ‘ missing link’ between the anthropoid and man. 

Certain experiments, such as the delayed reaction and puzzle- 

box tests, used by comparative psychologists on anthropoids, 

have been applied to mental defectives with interesting results. 
It would appear that in the realm of spatial discrimination and 
configuration, which according to Mourgue is the psychological 
basis of language and other higher psychological functions, the 
low-grade mental defective does not compare particularly 
favourably with the chimpanzee. It was found that the 
environmental configurations are not adequately organized 
into mental or phenomenal configurations, or are not appre- 
hended as such, and that in consequence the adaptation of the 
individual’s behaviour to environmental stimuli is definitely 
inefficient. Again, with the puzzle-box tests the results showed 
a definite similarity to those obtained by analogous experi- 
ments with animals, especially the anthropoids. Most of the 
defectives did not rise above the general trial-and-error method 
reinforced by a capacity to learn, which is the way in which 
experimental animals tackle the problem. If, therefore, we 
have here a more or less continuous grade from the animal 
world to the high-grade European, at any rate in respect of 
certain important and fundamental psychological functions, 
this opens up a field which may help to solve several problems 
of mental activity which are at present obscure. 

In the realm of psychiatry, equally interesting problems 
are presented. If amentia is due to a state in which a proper 
development of the cortical neurones has never taken place, 
and dementia is one in which these are in the process of falling 
out through premature death, then a comparison of the 
behaviour of aments and dements should be a matter of 
considerable interest and importance. 

Again, as has been said, mental defectives are equally 
subject to ordinary disease-processes as are other members of 
the community, but they also exhibit the functional psychotic 
reactions of schizophrenia, cyclothymia and paranoia. These 
are not, so far as we can judge, associated with any demon- 
strable lesion of the central nervous system, and even their 
psychopathology is by no means clear in spite of the ingenious 
explanations of the various analytic schools. Hence the careful 
study of these reactions in persons who have an imperfect 
R2 
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nervous system must be of interest both in respect of how the 
amentia affects these reactions and how the reactions affect 
the amentia. 

It would, therefore, seem worth while for those who are 
interested in the many unsolved problems concerned with 
brain and mind to consider mental defect as a field well worth 
ploughing ; in this respect at any rate it is possible that the 
unfortunate defective, whose advent into the world we do not 
seem to be able to prevent, may turn out to be of greater use 
than at first seems possible. 
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Ebstracts 
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NEURO-ANATOMY AND NEUROPHYSIOLOGY 


[121] Pathways for the secretory fibres of the salivary glands in man.—fF’. L. 
Reicuert and E. J. Porn. Proc. Soc. Exp. Biol., 1988, 30, 973. 


1. Tue rates of secretion of the salivary glands in man after unilateral section 
of the ninth nerve and chorda tympani indicate peripheral pathways for 
secretory fibres to those glands other than those generally accepted. 

2. Section of the ninth nerve intracranially causes marked temporary 
diminution of salivation with partial recovery involving parotid, sublingual 
and submaxillary glands. 

8. Section of the chorda tympani at the level of the tympanic membrane 
produces pronounced and permanent diminution of salivation involving the 
same series of glands. 

4. The authors conclude that these glands receive their secretory fibres 
from both seventh and ninth cranial nerves. 


J.V. 


[122] Catalepsy caused by lesions between the mammillary bodies and third 
nerve in the cat.—S. W. Ranson and W. R. INcram. Amer. Jour. 
Physiol., 1932, 101, 690. 


BILATERAL electrolytic lesions in the region between the corpora mammillaria 
and third nerve in cats often lead to a condition of somnolence and exag- 
gerated muscle tonus of a plastic type. Cats thus experimented on will 
maintain for many minutes unusual postures into which they have been put. 
It is possible that experiments of the kind will provide an explanation of the 
clinical fact that in some patients somnolence is associated with increased 
plastic tonus or catalepsy. 


A. B. 


[123] Studies on the cerebral cortex. I. Localized control of placing and 
hopping reactions in the cat and their normal management by small 
cortical remnants.—Puitie Barb. Arch. of Neurol. and Psychiat., 
1933, 30, 40. 


EXPERIMENTS on cats have shown that in this species two sets of postural 
adjustments, the hopping reactions and the five placing reactions which 
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occur in response to cutaneous and proprioceptive stimuli have a strictly 
localized cortical control. The localization was determined by the following 
experimental facts :— 

Removal of the gyrus proreus and sigmoid gyri and incidental ablation 
of a small part of either the coronal or the longitudinal gyrus. resulted in 
permanent disturbances of the reactions of the contralateral legs. The de- 
ficiencies consisted in a complete failure of the five placing reactions and a 
profound depression of the hopping reactions. This condition represents a 
maximal cortical deficiency, for complete unilateral decortication or removal 
of all tissue of one hemisphere above the hypothalamus produced no greater 
disturbances in the reactions. The absence of ipsilateral effects shows that 
the control is entirely contralateral. 

Bilateral removal of the same frontal area was followed by a permanent 
maximal deficiency of the reactions of all four legs. Cats so operated on were 
as defective in respect to these reactions as animals lacking all neocortex or 
as wholly decorticate preparations. 

Bilaterally equal deficiencies were produced when the entire cortex and 
putamen-caudate of one hemisphere and only the sigmoid gyri and gyrus 
proreus of the other side were ablated. The reactions of the contralateral 
legs were not modified by removal of temporal or occipital cortex or of the 
gyrus proreus. The reactions remained normal in both contralateral legs 
after extirpation of all cortex except the sigmoid gyri, the gyrus proreus, the 
rostral part of the longitudinal gyrus and a small fraction of the coronal 
gyrus. This result was not modified by total ablation of the opposite cortex. 

Stress is laid on the fact that a remnant of rostral cortex is able to 
manage in normal fashion the placing and hopping reactions of the opposite 
legs. This shows conclusively that the representation of these reactions is 
strictly localized and functionally independent of all other cortical areas. 

Evidence is presented which suggests that the essential cerebral mecha- 
nism consists of sensorimotor cortex. There is some indication that the sen- 
sory cortex exerts its influence through the motor (pyramidal) projection 
area. The area frontalis is not involved in the control. The tendency of 
decorticate cats to assume peculiar attitudes of the legs is largely, but 
probably not entirely, attributable to the deficiencies of the placing and 
hopping reactions. 

R. M. S. 


NEUROPATHOLOGY 


[124] Effect of ephedrine on blood-sugar mobilization in chronic encephalitis.— 
I. FINKELMAN. Jour. Nerv. Ment. Dis., 1933, 77, 345. 


EpuEbRINE hydrochloride was used as a sympathicomimetic drug, to observe 
its effect on blood-sugar mobilization in chronic encephalitis. Seven of the 14 
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blood-sugar curves obtained in chronic encephalitis showed a reversal of the 
ephedrine action. This failure of blood-sugar mobilization after stimulation 
with ephedrine, in chronic encephalitis, may be due to lesions involving to a 
greater or less extent central sympathetic nuclei. The blood-sugar curve was 
raised after injection of ephedrine in patients treated with parasympathetic 
depressants. This confirms the evidence of the existence of parasympathetic 
predominance in chronic encephalitis. It also speaks against the presence of 


local liver changes in this disease. 
R. G. G. 


[125] Changes in the brain in legal electrocution.—Grorce B. Hassin. 
Arch. of Neurol. and Psychiat., 1933, 30, 1046. 


From a study of the brains of five criminals, the writer concludes that in 
legal electrocution changes take place in the central nervous system of the 
same nature as those seen in concussion. They, with the possible exception 
of those in the blood-vessels, are not specific, for some occur also in cerebral 
injuries following fracture of the skull and increased intracranial pressure. 

Some changes, such as swelling of the ganglion-cells and satellitosis, are 
reparable. Other changes, such as tearing of the brain tissues and of the 
blood-vessels, are irreparable. Regardless of the apparent death of an 
electrocuted person, some simpler, primitive functions of the brain (glial 
reaction and draining of the perivascular spaces by the subarachnoid space) 
continue for a very short time. 


R. M. S. 


[126] Cerebrospinal fluid sugar in uncomplicated and untreated neuro- 
syphilis—PurceL, G. Scuuse and Rosert C. Lewis. Amer. 
Jour. Psychiat., 1933, 18, 369. 


Tus is a study of the cerebrospinal sugar as measured in milligrammes per 
100 c.c. of cerebrospinal fluid in uncomplicated and untreated neurosyphilis. 
The values obtained ranged between 40 and 112 mg., with a mean value for 
all cases of 62°75 mg. No true difference could be demonstrated between the 
mean values of the different types of neurosyphilis studied. 

C. S. R. 


[127] Experimental convulsive seizures.—B. Wortis. Jour. Nerv. Ment. 
Dis., 1933, 77, 233. 


Tuat vasoconstriction of cerebral vessels occurs in the course of some 
generalized fits cannot be denied ; many competent observers have seen this 
occur in the exposed human and animal brain, but that this vasoconstriction 
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is always the cause of the generalized seizure may well be disputed. It jg 
more logical, in view of the generalized evidence of sympathetic stimulation 
in the course of a convulsion, to consider the following hypothesis : That during 
a convulsive seizure (caused by camphor and some other toxic substances) 
there is a discharge (by many causes) of stimuli (i.e., energy) which flows out 
through all available neural mechanisms (i.e., via the cerebrospinal and 
vegetative nervous pathways); the discharges over the cerebrospinal 
system result in motor phenomena, those over the vegetative nervous 
pathway producing characteristic sympathetic ‘ discharge reactions ’ (saliva- 
tion, large pupil, pallor of mucous membranes and not unlikely cortical 
blanching, sweating), all presumably associated with increased secretion of 
sympathetic substance, which incidentally in great part constitutes a factor 
of safety for the maintenance of hemostasis in the organism. 

Vasoconstriction of cerebral vessels is certainly not the only mechanism 
capable of causing convulsive seizures. 


R. G. G. 


[128] An intravenous pharmacodynamic study of the autonomic nervous 


system in the cryptogenic group of convulsive states.—J. Norxrn. 
Jour. Nerv. Ment. Dis., 1933, 77, 27. 


A sHorT review is given of the modern biological approach to the study of 
the vegetative nervous system as postulated by Jacques Loeb, Zondek, 
Kraus and others. 

The basis of this study is an investigation of the autonomic nervous 
system using the intravenous pharmacodynamic method, made on a group 
of 15 epileptic patients of so-called cryptogenic type. 

Of these patients seven were tested with adrenalin, pilocarpine and 
atropin, while five were tested with atropin only. During a basal meta- 
bolism procedure five patients were tested in addition with adrenalin and two 
with atropin and pilocarpine respectively. This was done to ascertain the 
effects of these pharmacological substances on the basal metabolic rating. 
Prior to the pharmacodynamic tests basal metabolic and sugar tolerance 
tests were made on all patients. 

The three pharmacological substances have proved to be amphotrope 
in nature, meaning that depending upon the dose used and upon the state of 
tonicity of each individual system they all influence the sympathetic and 
parasympathetic systems. Adrenalin and pilocarpine are of little if any 
value in the determination of the autonomic system type, whereas atropin 
almost seems to be a specific for this purpose. 

The authors were not able to verify the assertion of Danielopolu relative 
to the disappearance of the clinostatic decrease in the pulse-rate at the 
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moment of vagal paralysis. In determining the type of the vegetative 
nervous system the authors were guided by the pulse-rate and the oculo- 
cardiac reflex at rest as well as by the response of the autonomic system to 
atropin. They believe that the strength of the vagal tonus may be estimated 
by the dose of atropin necessary either to inhibit or completely paralyse it. 
On the basis of this observation the suggestion is that the dose of atropin 
required for paralysis of the vagus should be used for the purpose of deter- 
mining the particular type of the autonomic nervous system. The dose of 
atropin was always low in individuals with a predominance of the sympa- 
thetic system, while in cases of vagotonia larger doses were necessary to 
inhibit the vagus. 

In the group of 11 cases it was found that three were of the vagotonic, 
three of the amphotonic and five of the sympathicotonic type. 

In two of three cases of vagotonia the basal metabolism was quite low— 
minus 17 and minus 22—while in the third case it was within normal limits. 
In the group of amphotonics the basal metabolic rate was within normal 
limits although near the end of the minus scale in one case. There was a 
predominance of minus readings among the sympathicotonics but within 
normal limits. 

In three cases adrenalin in varying doses produced a slight rise in the 
basal metabolic rate within the first minute or two, no change showing at the 
end of the sixth minute from the basal metabolic rate uninfluenced by 
adrenalin. There was an increase in the basal metabolic rate of eight and nine 
points respectively in two other cases. A small dose of atropin produced no 
change in the basal metabolic rate, but a small dose of pilocarpine was 
followed by a decrease of two points, probably due to a stimulation of the 
vagal system as evidenced by a decrease in the pulse-rate. 

Paleness or flushing, headaches and at times syncopal attacks produced 
by adrenalin were some of the severe subjective and objective reactions. 
Pilocarpine may also occasionally produce similar reactions although they 
are not as severe. In one case pilocarpine produced a profuse salivation, 
70 c.c. saliva being collected in 13 minutes. In a number of cases it produced 
abdominal distension with audible peristalsis. Atropin also occasionally 
produced more or less pronounced objective and subjective signs and symp- 
toms. In one case a dose of 0-001_gm. produced a severe convulsion. In all 
patients, and irrespective of the dose used, atropin produced sleep shortly 
after its administration. From this observation we can assume that atropin 
not only acts on the peripheral end of the vagal system, but on the vegetative 
centres as well, probably on the periventricular grey matter—the sleep 
regulatory area of von Economo. 

The limited number of cases permits neither generalizations nor final 
conclusions, and this study is offered only as an additional contribution to 


our knowledge of the subject. 
R. G. G. 
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[129] Blood-cerebrospinal fluid barrier in alcoholic disorders. ---). Roruscritp 
and EVELYN R. Burke. Arch. of Neurol. and Psychiat., 1933, 30, 141, 


WE have here the results of a study of the blood-cerebrospinal fluid barrier 
by Walter’s bromide method in 58 cases of alcoholic mental disorders, 
Twenty-four cases showed low initial ratios for the distribution of bromide, 
Values above 3°3 were obtained in five cases. The proportion of low ratios 
was somewhat greater in Korsakoff’s psychosis and chronic alcoholism than 
in delirium tremens and alcoholic hallucinosis. Most of the cases with high 
ratios were atypical clinically. The distribution of bromide between the 
blood and cerebrospinal fluid was investigated in 14 patients with schizo- 
phrenia who were intemperate. The initial determinations yielded low 
ratios in eight cases and a high value in one case. An analysis of these 
observations suggests that excessive use of alcohol tends to lower the ratio 
of distribution of bromide, regardless of the presence of a particular type of 
psychosis. The same tendency occurred in patients with chronic alcoholism 
who had at no time been psychotic. 
Cc. 8. B. 


[130] Alcohol injected intravenously : Its penetration into the cerebro- 
spinal fluid in man.—H. G. Meurrens and H. W. Newmay. 
Arch. of Neurol. and Psychiat., 1983, 30, 1092. 


THE evidence which the authors present seems to indicate that alcohol enters 
the cerebrospinal fluid predominantly in the cephalic end of the system, 
since after intravenous injection there is a much more rapid rise in alcohol 
content in the fluid obtained by cisternal puncture than in that obtained by 
lumbar puncture. This lag of the lumbar curve is augmented still further 
by the interposition of a subarachnoid block between the cisternal and the 
lumbar spaces. The fact that in three of four cases in which the alcohol in 
the blood was kept at a constant level the alcohol in the spinal fluid ultimately 
exceeded the maximum in the blood plasma raises the question whether 
there is an active secretion of alcohol to account for this excess. The excess 
of alcohol in the spinal fluid over that in the blood in inebriated subjects is 
well known, but it can conceivably be accounted for by the fact that punctures 
are usually made some time after the alcohol is imbibed, so that the alcohol 
in the blood is on the decline, and the lag of the decline in the alcohol of the 
spinal fluid comes into play. No such situation existed in this experimental 
work, however, in which by maintaining the alcohol in the blood constant 
this period of decline was eliminated, yet in the majority of cases the alcohol 
in the spinal fluid remained higher than that in the blood plasma. 

The higher alcohol content of the spinal fluid as compared with that of 
the blood plasma may be due to a relative impermeability of the absorbing 
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system to alcohol, with a resulting concentration of the alcohol, or to an 
active secretion of the alechol by the choroid plexus. The authors favour the 


former hypothesis. 
R. M. S. 


[131] On changes in the size, shape, and distribution of the basophil substance 
in the neurocytosome after fixation in different fluids.—J.J. Swern. 
Anat. Record, 1932, 52, 3. 


Ir is well known that the tigroid substance of Nissl has no physical counter- 
part in the living cell. A long series of histological experiments by the writer 
leads him to conclude that the morphology (and occurrence ?) of Nissl 
granules depends upon the fixative used, the plane and thickness of the 
section, and the intensity of staining. The distribution of the granules is 
governed by a preexisting factor, which probably consists in the mode of 
concentration and distribution of stainable basophil proteins in the living 
cell. Only when an essentially similar pattern is obtained after various 
fixing methods can typing of cells based on the arrangement of their Nissl 
material be regarded as justifiable. 


A. B. 


[182] Multiple ganglioneuroma.—H. Haven and A. WeIL. Arch. of Pathol., 
1982, 18, 713. 


Tuts is a very brief record of a case in which multiple ganglioneuromas of 
benign type were found in the cervical and abdominal regions—one near the 


stellate ganglion and the others retroperitoneally. 
A. B. 


[138] A case of Recklinghausen’s disease with observations on the associated 
formation of tumours.—J. W. Kernowan and H. L. Parker. 
Jour. Nerv. Ment. Dis., 1982, 76, 313. 


Tus is the completed report of a case of Recklinghausen’s disease in which, 
besides the neurofibromatosis, there were numerous meningiomas and four 
distinct gliomas of the spinal cord. The latter belonged to the astrocytoma 
and cellular ependymoma types. There was also a syringomyelia with a 
presyringomyelic stage at each end of the cavity. The neurofibromas of the 
cranial nerves and dorsal roots did not quite conform to the types of tumours 
supposed to be present in these situations in Recklinghausen’s disease. The 
case also illustrates the continuous tendency to form new tumours in varying 
situations, and the inevitably poor prognosis. 
R. G. G. 
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[134] The neurohistopathology of acute yellow atrophy of the liver (Beitriige 
zur Neurohistopathologie der akuten gelben Leberatrophie),— 
T. v. Lenoczxy. Archiv f. Psychiat., 1932, 98, 567. 
Tue author has examined 12 cases of so-called acute yellow atrophy both 
clinically and pathologically, and mentions such slight nervous symptoms 
as may sometimes be found in connexion with that morbid state. The 
pathological descriptions are very long and minute, ranging over all the tissues 
of the nervous system. The general character of the changes can be summed 
up as presenting an ‘ ectodermotropic-mesodermal’ combination. — This 
process is diffused throughout, and there is no affinity of the underlying 
agent for the basal ganglia. Of interest are the author’s remarks in connexion 
with the socalled atypical glial nuclei of Alzheimer, which in both acute and 
chronic cases were to be seen mainly in globus pallidus, nucleus dentatus, and 
substantia nigra. They have been found in many infective and toxic affections, 
ranging from Addison’s disease to catatonic psychosis. The author considers 
that his researches do not support the view ascribing to these glial forms 
some relation to liver conditions. He can only say that they are specially 
apt to develop in severe toxic parenchymatous lesions of the brain. There 
is a good description of lecithinoid degeneration. 


» &. &. 


SENSORIMOTOR NEUROLOGY 


[135] Tuberose sclerosis and spongioblastoma multiforme (Sclérose tubéreuse 
et spongioblastoma multiforme).—L. vaAN BoGaErt. Jour. de 
neurol. et de psychiat., 1933, 38, 802. 


Tue author describes the case of a woman of 31, with a family history of 
tuberose sclerosis, who, since the age of 15, had pendulous tumours (mollusci) 
on the neck, axilla and back. For the last seven years she had epileptic 
attacks involving the right side of the body and affecting speech. Three 
years ago she began to have headaches and amenorrhcea and noticed an 
increase in weight. More recently she became blind and began to vomit. 
At autopsy were found (1) a spongioblastoma multiforme, the size of a 
tangerine orange, in relation to the thalamus; (2) three paraventricular 
nodules similar to those found in tuberose sclerosis ; and (3) a hypernephroma 
at the upper pole of the left kidney. 


W. H. McM. 


[136] Adenoma sebaceum and cutaneous fibromatosis occurring together, 
with a family history of tuberose sclerosis (Adenomes sebaces du 
type Pringle avec fibromatose cutanée dans une famille atteinte 
de sclérose tubéreuse).—G. Duwe and L. van Bocarrt. Jour. 
de neurol. et de psychiat., 1933, 38, 749. 


THE patient was a male, age not stated, who, in addition to the usual Pringle 
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type of lesions on the face, presented a large lobulated fibrous tumour of the 
skin in the lumbar region of the spine, numerous small papillomata on the 
neck and right axilla, and the peau de chagrin. He had no epilepsy, but was 
mentally retarded. 

His brother had six children, the eldest of whom died at the age of 11 of 
cerebral tumour and epilepsy. The second child died of a cystic condition of 
the kidneys. The patient’s sister, who herself suffered from epilepsy, amnesia, 
somnambulism and fugues, had three children, the two eldest of whom 


suffered from epilepsy. 
W. H. McM. 


[137] Astrocytoma of the cerebellum.—Louis Hausman and Lewis 
StevENsON. Arch. of Neurol. and Psychiat., 1933, 30, 1100. 


Tue duration of this tumour of the brain, in which no surgical intervention 
was attempted, covered approximately forty-five years. Among other 
striking clinical features were (1) the acute onset ; (2) the paucity of neuro- 
logical signs, despite their presence at the beginning (though the uncertainty 
of gait and difficulty in balancing persisted, the ability to attend to social 
and business functions was retained for a long time) ; (3) the long periods of 
relief from symptoms ; (4) the episodes of collapse in the terminal stages 


which probably were due to bulbar compression. 
R. M. S. 


[138] The Argyll-Robertson pupil : an anatomic-physiologic explanation of the 
phenomenon, with a survey of its occurrence in neurosyphilis.— 
H. H. Merritr and M. Moore. Arch. of Neurol. and Psychiat., 
1933, 30, 357. : 


Tue authors define the Argyll-Robertson pupil as one that has the following 
characteristics : (1) an absence of the reaction to light, (2) miosis, (3) imperfect 
dilatation in response to instillations of atropine and to painful stimuli, 
(4) an absence of reaction to vestibular stimulation, and (5) an active reaction 
on accommodation for near objects. These characteristics are due to a 
destruction of the pupillary light-reflex fibres and the sympathetic fibres. 

The present state of knowledge of these pathways is given, and it is shown 
that the pupillary light-reflex fibres and the sympathetic fibres run together 
for a short distance in the anterior end of the brainstem just ventrally to the 
posterior commissure. A destructive lesion at this point would explain all of 
the phenomena of the Argyll-Robertson pupil. The frequent occurrence of 
this phenomenon in neurosyphilis is probably due to a localized involvement 
of the light-reflex and sympathetic fibres in the tegmentum by the syphilitic 
infection. 
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In an analysis of the records in 749 cases of neurosyphilis it was found 
that the Argyll-Robertson pupil had been observed in 287 cases, or 38-3 per 
cent. The 287 cases were subdivided as follows: the tabetic and dementia 
paralytica forms of neurosyphilis, 240 cases, or 83 per cent. ; other forms of 
neurosyphilis, 47 cases or 17 per cent. 

The occurrence of an Argyll-Robinson pupil is indicative of parenchy- 
matous involvement, and although it is not absolutely diagnostic of any one 
form of neurosyphilis it suggests an involvement of the tabetic or dementia 
paralytica type. 


R. M.S, 


[139] Cerebral localization of epileptic manifestations —W. PeNFrecp and L, 
Gace. Arch. of Neurol. and Psychiat., 1933, 30, 709. 


In this study the authors have analysed 75 cases of focal epilepsy, after 
eliminating the cases of generalized epilepsy in which careful study revealed 
no local sign. In nearly all cases cerebral pneumography was carried out and 
the patient was operated on under local anesthesia. The seizures studied 
were either spontaneous or induced by hyperpnoea, by hydration or by direct 
cortical stimulation. 

The most frequent lateralizing sign is deviation of the head and eyes to 
the side opposite the hemisphere involved. Seizures which have their origin 
in the frontal lobe are usually characterized by loss of consciousness (without 
aura) and turning of the eyes, head and body to the opposite side, followed 
by nearly simultaneous convulsion of the opposite extremities, falling and 
generalization of the attack. In seizures which arise in the precentral or 
postcentral gyrus consciousness is usually lost late. A ‘ tingling sensation’ 
may follow a Jacksonian ‘ march ’ just as movement follows in seizures arising 
in the frontal lobe. Consciousness is likewise apt to be lost late in seizures 
arising anywhere behind the central sulcus, and such seizures are ushered in 
by auras. It must be remembered, however, that a major attack may leave 
retrograde amnesia, so that the aura is forgotten. In such circumstances the 
aura may be remembered only in slight seizures which do not progress to 
generalization. 

Certain epileptiform patterns have often been described, such as socalled 
temporosphenoidal fits and attacks arising in the occipital lobe beginning with 
lights or darkness in the opposite visual field, but the authors find that 
seizures originating in the supramarginal gyrus in Vogt’s architectonic area 7a, 
extending to areas 19 and 22, are characterized by a discontinuous twinkling 
of lights seen in the contralateral field without any involvement of the 
valearine zone. 


An aura of pain or of epigastric distress may arise from activity of the 
cerebral cortex, and cortical stimulation reproduces such sensory phenomena. 
The buzzing sounds and the giddiness which are characteristic of unilateral 
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temporal lobe seizures have been reproduced, perhaps because of the limitation 
of surgical approach. 

It should be noted further that involvement of a large artery, such as 
occurs when a glioma surrounds the origin of the artery, may give rise to an 
epileptiform seizure beginning at a distance from the primary lesion but 
within the distribution of the artery. 

Finally, cerebral localization of epileptic manifestations is necessary for 
the interpretation of convulsive seizures and is of obvious importance in cases 


in which radical therapeutic measures are indicated. 
R. M. S. 


{140] Familial spastic paralysis.—H. A. Paskinp and T. T. Stone. Arch. 
of Neurol. and Psychiat., 1933, 30, 481. 


FAMILIAL spastic paralysis which is characterized clinically by the hereditary 
or familial occurrence of spasiic paralysis has been described in 152 families. 

The authors contribute a histopathological report on the eldest member 
of a family of three who suffered from this condition. In this case there were 
clinically spastic paralysis and idiocy, and pathologically microcephaly with 
pachygyria and agyria, absence of association-fibres of the parietal and 
occipital regions of the brain, and heterotopia of the grey substance in the 
white matter of the cerebrum. 

Failure of myelinization of certain parts of the brain was one of the 
outstanding changes. The structures which were normally myelinated in the 
brain were the corona radiata, the corpus callosum, the internal and external 
capsules, the fornix and the cerebral peduncles. In the frontal lobes all the 
association-fibres of the corona radiata stained fairly well. In the parietal 
lobe the U-fibres failed to take the myelin-sheath stain in the region where 
they are normally situated. In the middle of the temporal lobe the associa- 
tion-fibres of the inferior longitudinal fasciculus stained only fairly well, while 
in the temporal lobe at the beginning of the cornu ammonis the collateral or 
association-fibres failed to take the stain. In the occipital lobes the associa- 
tion-fibres failed to take the myelin-sheath stain, and the corona radiata 
contained many vacuolated areas. 

It is to be noted that where the association- or collateral fibres were not 
stained there was pachygyria. In the parietal and occipital lobes, where 
there was no myelinization of the collateral fibres, there was agyria. The 
cortical structures which were concerned with vision and hearing were well 
developed, while the structures regulating motion and acting as cortical 
receptors for sensation were not developed. All the extrapyramidal struc- 
tures, as well as the brainstem and the spinal cord, were normal histologically. 


R. M. S. 
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[141] The costopectoral reflex ; its value in the diagnosis of the syndrome of 
spinal compression (II riflesso costo-pettorale : Suo valore semeio. 
logica nelle sindromi di compressione midollare).—G. Noro.  Riy, 
di pat. nerv. e ment., 1982, 40, 477. 


In a case of extramedullary tumour at the level D3—D4 the costopectoral 
reflex was absent, though the scapulohumeral reflex of Bechterew was retained, 
as was the motility of pectoralis major. The reflex is related to lesions in the 
region C8-—D7, it is present in all healthy subjects, but is absent on the 
paralysed side in subjects of hemiplegia with contracture. 

a. &..G, 


PROGNOSIS AND TREATMENT 


[142] Diathermy in the treatment of general paralysis. —Harry J. Worruine, 
Psychiatric Quarterly, 1933, 7, 245. 


Ir was thought that possibly the method of producing fever by the use of a 
mechanical method might bring about satisfactory results and have less 
disadvantages than malarial therapy. The application of treatment by 
diathermy is here described. Though only a comparatively small number of 
cases (six) were experimented upon, the findings mostly agree with those 
who have used diathermy over a longer period. A similar and controllable 
fever simulating that of malaria could be produced, but the patients expressed 
extreme discomfort when the temperature rose above 102° F. and begged 
that the treatment be discontinued. White and red blood corpuscles increased 
during each individual treatment, the red cell increase being as much as 
1,000,000 and the white cell from 1,000 to 4,000. With this increase the cell 
count showed a decrease in percentage of the lymphocytes and an increase 
in the percentage of polymorphonuclears. There was loss in weight after 
each treatment varying from } lb. to 2 lb. Clinically there was mental 
improvement in three of the patients. One recovered, left the hospital and 
maintained himself. In three the colloidal gold curve showed a pronounced 
reduction. In three there was no change. Blood and spinal fluid Wassermann 
tests were not modified. This writer feels we must not be too hasty in 
dispensing with malaria, though there will undoubtedly be a place for 
diathermy with the more co-operative patients. 
C. &. R. 


[143] The treatment of juvenile general paralysis——Howarp W. Porter. 
Psychiatric Quarterly, 1933, 7, 593. 


Or 60 cases of juvenile general paralysis 38 were treated with malaria or 


tryparsamide or both, 20 with common arsenicals and bismuth or mercury, 
and two with radiothermy and diathermy respectively. Of the 20 treated 
with common arsenicals, 17 continued to undergo a mental and physical 
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deterioration and several of these died. In 27 of the 38 cases treated with 
malaria or tryparsamide the treatment was effective in so far as it prevented 
further deterioration ; five of these gained a complete remission and nine a 
partial remission. In the great majority of instances a period of from two 
to five years had elapsed after the beginning of the treatment. In studying 
the factors that affect the prognosis in the 38 cases treated with malaria or 
tryparsamide, the prognosis was found to be better in (a) patients who 
prior to the onset of the paresis were of normal mental level; (b) patients 
who were in or past adolescence when the symptoms developed ; (c) patients 
showing the expansive and confused reaction types ; (d) patients in whom the 
elapsed time between the onset of the disease and the treatment did not 
exceed two years. Sex, character of the onset and antiluetic treatment prior 
to onset did not appear to affect the prognosis favourably or unfavourably. 


C. S. R. 


Psychopathology 
PSYCHOLOGY 


{144] A statistical study of dreams in relation to emotional instability.—F. K. 
BERRIEN. Jour. Abnorm. Soc. Psychol., 1933, 28, 194. 


StuDENTs taking introductory courses in psychology were experimentally 
investigated in order to throw light on the question—Do emotionally unstable 
individuals recall more dreams than their relatively stable associates? It 
was concluded that something besides emotional instability was operative in 
determining the frequency of dreams. The evidence here set forth gives no 
foundation for the Freudian concept of dreams and must be looked upon as 
putting the analyst on the defensive when he begins talking about the rela- 
tionship between dreams and emotional instability. On the contrary, no 
evidence appears here to question the assumption of H. J. Watt, who says 
the chief difference between the thinking of daily life and of dreams must 
lie in the initial source of each. In sleep we start usually, or after the slightest 
suggestion from within or without the body, with favoured but unsatisfied 
or unrealized attitudes of mental action. These are the parts of our mind 
that have the most latent energy and are least asleep. 
C. S. R. 


NEUROSES AND PSYCHONEUROSES 


[145] An analysis of the neuroses of identical twins.—Hersert J. Cronin. 
Psychoanalytic Review, 1933, 20, 375. 

Tue identical twins in this case report are two boys, 23 years of age, who came 

for analysis because of mutual anxiety which in their opinion was connected 


. 
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with the loss of a mutual love object. The boys were physical duplicates of 
each other, with similar intellectual abilities. Each had to the casual 
observer similar traits, reactions and ‘ make-up.’ However, from the analysis, 
differences in their affective states and in their psychosexual development 
were manifested. One was optimistic and happy, the other pessimistic and 
sad. Conceived as they were from the fission of a single fertilized ovum, 
thereby postulating an identical heredity, the twins reacted to their environ- 
mental influences most often similarly but occasionally differently. As they 
continued in close association from childhood the environmental influences 
were equally felt but, because of individual reactions to their environment, 
their libido flowed in different directions. While one boy partially resolved 
his (Edipus-situation and turned his libido heterosexually, the other continued 
in the Gdipus-situation and directed his libido incestuously. Had the twins 
been reared apart they might have been freed from many of the external 
situations that affected them as a pair. Their twinship was a distinct 
handicap to both of them, and from it arose the intrapsychic conflicts precipi- 
tating the situations that led up to their neuroses. The details of the analyses 
are briefly given and discussed. 
C.S. R. 
PSYCHOSES 


[146] Psychoses in identical twins.—Wituis E. Merriman. Psychiatric 
Quarterly, 1933, '7, 37. 


Tue writer concludes from his investigation that identical twins are equal 
in inheritance. The study of the incidence of mental disorders in identical 
twins may be an aid in the determination of causal factors and in distinguish- 
ing hereditary from environmental factors. Dementia precox or manic- 
depressive insanity rarely occurs in only one of a pair of identical twins. 


C. S. R. 


[147] Mystic delirium in four individuals (Delirio mistico a quattro). 
V. Perazzi. Archiv. gen. di neurol., 1932, 18, 247. 


An interesting case-record of a communicated psychosis initiated by the 
youngest of four members of a family (three sisters and one brother). The 
nature of the affection is discussed ; it is essentially a hysterical condition 
communicated by suggestion. 

R. G. G. 


{148] Manic-depressive exhaustion deaths.—Irvinc M. Dersy. Psychiatric 
Quarterly, 1933, 7, 436. 


Or the 386 deaths of manic-depressive patients during the past five years at 
Brooklyn State Hospital, 48 per cent. had accompanying exhaustion and 








ex 
ov 
in’ 
of 
on 
fif 
fif 


m.: 








Ss of 
sual 
ySis, 
rent 
and 
um, 
ron- 
hey 
Ices 
ent, 
ved 
ued 
yins 
‘nal 
inet 
ipi- 


ses 


tric 


ual 
ical 
sh- 
1ie- 


the 
‘he 
ion 


ric 


nd 








PSYCHOPATHOLOGY 275 


excitement. Analysis of this fraction, representing 187 deaths, showed that 
over 20 per cent. were wrongly diagnosed. The remaining 148 histories were 
investigated for relative findings that might contribute to an understanding 
of the large number of ‘ exhaustion ’ deaths. There was a ratio of three to 
one of manic to mixed type, with a few scattered in the other types. One- 
fifteenth of the number were male deaths. Ninety per cent. died before the 
fifth decade. A history of improper nourishment and loss of sleep occurred 
in more than a third. Also contributory to a physical exhaustion preceding 
admission was child-birth (12 per cent.), febrile disease (6 per cent.), and 
severe methods aimed at weight reduction (3 per cent.). One hundred and 
sixteen (almost 80 per cent.) died within two weeks of admission and 10 
per cent. within the first 48 hours. Prolonged treatment in tepid pack and 
injudicious use of the continuous bath were contributory death causes. 
Improper nourishment and failure to utilize subdermal early also promoted 
a fatal termination. In 20 autopsies of death from exhaustion, eight showed 
marked infections and toxic evidence. Acute cardiac dilatation occurred in 
8 per cent. 
Cc. S. R. 


[149] Regression in manic-depressive reactions.—Avucust E. WitzeL. Psy- 
chiatric Quarterly, 1933, 7, 386. 


THERE is a regression of the individual’s thinking, feeling, and behaviour in 
these states to levels of development which are older. This regression varies 
in the individual case and can only be measured by a more or less complete 
knowledge of the psychological history. The general goal of regression 
differs ; negation of life-death in the depressed, and to begin life anew in the 
manic. These opposed reactions may occur in the same individual during the 
course of an attack without regard to sequence, or one may appear in one 
attack and the other in a subsequent one. In many cases there is evidence of 
failure to outgrow the instinctual phases of both anal and oral organizations, 
leading to a turning away or retreat from interests in relationships to objects 
to a state of narcissism. What is 





outside the individual, to self as the object 
assumed to be deterioration is more apparent than real and no patient should 
be considered hopeless therapeutically because of apparent profound regres- 
sion. The presence of profound preoccupation with somatic complaints and 
the free use of the projection mechanism must lead to a guarded prognosis. 
Suicidal attempts per se are not necessarily of bad omen. Many under the 
age of 20 seem to regress rapidly because probably they have not had time or 
opportunity to develop defence- or compromise-formations and sublimations. 
Advancing age appears to be conducive to diminished object libido and 
many between the ages of 50 and 60 seem to make little effort to progress. 
The lack of incentive to become well is more marked at this age-period. 
Cc. S. R. 
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PSYCHOPATHOLOGY 
[150] Studies on suicide——No.an D.C. Lewis. Psychoanalytic Review, 1938, 
20, 241. 

SUICIDE is a failure of the adaptive forces and constitutes a final regression 
from reality. Examples of suicidal deaths are found in the earliest recorded 
history of peoples. The lower we go in the cultural scale, the more removed 
from the contaminating influences of civilization, the more rare the suicide, 
In certain circumstances, however, it does occur in comparatively primitive 
people. The American negro seldom commits the act, and when it is met 
with some white ‘blood is not infrequently traced. The death-rate varies 
much in different countries and from year to year, So does the method, 
In Germany and Seandinavia hanging is the favourite means; in Belgium, 
France, and Italy drowning is preferred. The average peak for males is 
45 years and for females slightly lower. In other European countries suicides 
tend to be of a much greater age. In Spain the number of suicides has been 
increasing ; it is noted that fewest occurred in the month of November and 
the largest number in June. The rate has practically always increased during 
times of economic depression. Many times suicide seems to be attenuated 
or diluted in point of time or in a spatial way ; that is, self-destruction instead 
of being upon the personality as a whole or ego or body as a whole is focussed 
upon one of the constituent parts of the body. This is seen in self-mutila- 
tions, the malingering of diseases, and in some * purposive accidents.’ Loss of 
appetite without an obvious physical cause may be a partial expression of 
such a tendency, while psychoanalytic studies have shown that the suicidal 
tendency is frequently at or near the root of certain persistent insomnias. 
Drug addiction may come into the same category, and the swallowing of 
foreign bodies may have some similar relation. 

There is much variety of opinion on the relationship between suicide and 
mental disorder. Tanzi thinks that the desire for death may be a rational 
wish from despair and arise in perfectly normal persons, while most modern 
psychiatrists believe suicide is an impossible act for one in his right mind. 
Kraepelin considered 33 per cent. of all suicides were psychotic. The tendency 
of the manic-depressive patient in this direction is well known, but more 
attention should be paid to the pracox group since these do not give so much 
warning, while their persistence in such attempts is as great as or greater than 
in depressed patients and their impulsiveness frequently results in a fatality. 
Cases with hysteria and with compulsion may be obsessed by suicidal thoughts 


but seldom carry out the act. The psychoanalytic concepts of suicide are 
discussed. The analysis of melancholia shows that the ego can kill itself 
only when, the object-cathexis having been withdrawn upon it, it can treat 
itself as an object—when it is able to launch against itself the animosity 
relating to an object. The various means of committing suicide can represent 
sexual wish-fulfilments. It can be a self-punishment fulfilment.and at the 
same time a wish-fulfilment. Many psychological facts concerning menstrua- 
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tion seem to show that that function may at times be an enhancing factor. 
The question of the réle played by physical disorders and constitution in this 
sense of the term has not been adequately studied. Organic disease, alcohol, 
and severe neurological disorders may play their part. Many anomalies in 
development have also been noted from time to time. C.S. R. 


{151] Some psychiatric aspects of suicide. —Grratp R. Jametson and James 
H. Wau. Psychiatric Quarterly, 1933, 7, 211. 
Tue essential features in the 25 hospital cases here briefly reviewed were : 
(1) Severe hypochondriacal and nihilistic ideas, with veiled death wishes in 
the trend; (2) insomnia; not the actual sleeplessness itself, but apprehen- 
sion and agony concerning its possible effects ; (3) persistent belief in losing 
control of oneself, of ‘ going insane,’ and analogous ideas ; (4) sense of guilt 
with persistent belief and concern about punishment, especially by torture 
of one kind or another ; (5) evidence of aggressiveness as indicated by surly, 
impatient, and irritable attitudes, together with assaultive tendencies. As 
corollary signs there were noted sudden improvement in a depressed, hope- 
less, and perhaps delusional patient ; and a history of previous half-hearted 
or serious attempts. 
C. S. R. 
PROGNOSIS AND TREATMENT 
[152] Prognosis in manic-depressive psychoses.—Recinaup R. STEEN. 
Psychiatric Quarterly, 1933, 7, 419. 

From a study of 493 cases it is concluded that an individual would be most 
likely to recover from his manic-depressive attack if he had a normal previous 
personality, a clear heredity, no previous attacks, or only one between his 
twentieth and thirtieth birthdays, and an abrupt onset of a typical manic or 
depressive reaction with no.delusions or hallucinations. The average 
duration of the writer’s recoveries was 1°5 years. Cc. S. R. 


[153] Hypnosis and allied forms of suggestion in practical psychotherapy.— 
Oscar J. RaeperR. Amer. Jour. Psychiat., 1933, 18, 69. 
Tue author (who is attached to the Boston Psychopathic Hospital) states 
that he prefers to use logical reasoning and persuasion in the large majority 
of cases, those patients contactible on higher intellectual levels. He feels 
that there is nevertheless a group of patients in psychiatric practice, though it 
may not be large, in which rapport on this level cannot be accomplished at 
once and in which, therefore, it is desirable to establish contact on a lower 
level. Hypnotic suggestion often yields good results with such a group. 
There are certain neuropsychiatric types in which dissociation of the 
personality occurs and where hypnosis and its allied forms of suggestion are 
especially useful, sometimes as a means of diagnosis, and again in treatment. 
Practically it is generally agreed that the milder states of suggestibility, such 
as the hypnoidal state of Sidis and the state of light hypnosis, are of special 
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value to the psychotherapeutist. It seems that in these mild states there is a 
greater degree of consciousness, that the personality of the individual exercises 
a greater influence through the other mental faculties, such as reasoning and 
judgement ; and that while suggestion must be given over a longer period of 
time, the effect is a great deal more lasting. It is possible to establish rapport 
with a person in a hysterical condition by suggestion and carry him on to a 
different conclusion of his seizure than he would reach if allowed to continue 
by the autosuggestion of his own dissociated mind. In cases of pronounced 
hysteria the results of hypnosis are more intense and dramatic, but their 
lasting influence: varies in inverse ratio. In patients with obsessions and 
amnesias, of alcoholic or other origin, in certain early types of dementia 
precox in which there are psychoneurotic elements, and in the more purely 
hysterical types of psychoneurosis, suggestion is useful. Three cases are 
briefly cited. In one of hysterical blindness and photophobia it is stated that 
though it is not claimed that good results might not have been accomplished 
without suggestion, it is believed that the removal of conversion symptoms 
in this way was a quick method of establishing confidence and an important 
factor in saving time in the subsequent mental exploration. In another with 
hysterical fainting attacks it was felt that a cathartic hypnosis was of value 
in arriving at the complex which was at the basis of the attacks. In cases of 
early psychosis results with suggestion have not been gratifying. Sometimes 
improvement has been noted in the early stages of some types of psychosis 
which resemble schizophrenia and in which a neurotic element was present. 
In one case quoted suggestion had an adjuvant effect in the acute stage of the 
psychosis. CSR. 
[154] The concept of egomorphism.—Gitsert J. Ricu. Amer. Jour. 
Orthopsychiat., 1933, 3, 191. 

Tue essential point of this paper is a plea to psychologists, psychopathologists, 
and psychiatrists to develop a little insight with respect to their own work, 
to realize to how large an extent its development and practice are on emotional 
rather than on intellectual bases. If psychological and psychotherapeutic 
systems are properly to be understood, the universality of egomorphic trends 
must be recognized. The therapist should be aware of this and no longer 
work under the delusion that his training has done away with all bias. When 
he chooses a training that satisfies his needs, he is establishing an emotional 
rather than a scientific basis for his work. An analytic training is in fact not 
admitted by the analyst to be complete until the pupil’s resistances to analytic 
formulations are broken down. This very overcoming of resistances neces- 
sarily means, on the other side of the shield, that certain egomorphic trends 
have been brought to light and stamped into the pupil’s later thoughts and 
procedures. Certain biases have, indeed, been broken down, but others 
have been called forth to fill their places. 
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Reviews and Wotices of Books. 





Infections of the Central Nervous System. Vol. XII of the Publica- 
tions of the Association for Research in Nervous and Mental Disease, 
New York. Baltimore: The Williams and Wilkins Co. London: 
Bailliére, Tindall and Cox. 1933. Pp. 564. Price 37s. 6d. 


Tue latest volume in the series of publications which we owe to the activities 
of the Association for Research in Nervous and Mental Disease is quite one of 
the best hitherto produced. Its subject-matter deals with poliomyelitis and 
epidemic encephalitis on the one hand, and with meningitis on the other. 
Each division contains a number of original articles and critical reviews, the 
last being perhaps the most valuable things in the book. For example, 
one is devoted to discussion of the best treatment of epidemic encephalitis, 
acute and chronic ; another to the usefulness or otherwise of poliomyelitic 
serum. Reviews of the kind are both informative and formative—they 
undoubtedly help to guide and mould opinion. On the whole, the latter 
article suspends judgement : ‘ the treatment of poliomyelitis with convalescent 
serum represents an interesting but somewhat blindfold attempt ; so long 
as there are no points of comparison, no definite conclusions can be drawn 
as to its action.” Not a little that is favourable is said of the treatment of 
respiratory paralysis by mechanical apparatus. As for the etiology of 
epidemic encephalitis, it may be a specific virus infection, but as yet no 
virus has been identified. No firm decisions are reached—as might well 
indeed have been expected—in regard to so-called acute encephalomyelitis, 
a term which has been employed to cover a series of morbid states of which 
some at least have nothing in common except the traces left in the nervous 
system; none the less due and proper attention is called to the fact that 
disease conditions which are not epidemic encephalitis but still belong to 
infectious disease of the nervous system (sometimes termed comprehensively 
‘ paraencephalitis ’) are on the increase, and the suggestion is that some 
‘new’ biological agent is about, which is aggravating the susceptibility of 
the system to infection. 

In the division concerned with meningitis possibly the most interesting 
chapter discusses its prophylaxis and treatment. Radical methods of treat- 
ment for the more virulent forms (pneumococcic, streptococcic) are rather 
decried, and emphasis laid on the fact that more recoveries are reported 
following repeated lumbar puncture than in any other way. 





280 


REVIEWS AND NOTICES OF BOOKS 


An Introduction to the Study of the Nervous System. By E. &, 
Hewer, D.Sc., and G. M. Sandes, F.R.C.S., M.B. Second edition. London: 
William Heinemann (Medical Books) Ltd. 1933. Pp. 147. Price 21s, 
net. 

Tue first edition of this book was reviewed in the JouRNAL, Vol. XI, p. 91, 

and attention directed to its favourable features. The work has been ampli- 

fied by about 40 pages and by a number of additions to its tables and diagrams, 
which undoubtedly constitute part of its usefulness. 


The latter, many of 
which are printed in colour, are simple and clear 


an important point when 
the complexities of the systems concerned are borne in mind. On the 


physiological side, it is perhaps more difficult to present a concise description 
of nervous function for the beginner, although a meritorious attempt has been 
made. Descriptions of symptoms due to lesions of various physiological 
systems are also included, and to some of these exception might easily be 
taken. A last chapter on ‘ certain pathological conditions’ is too sketchy 
to be of any value; if such is to be undertaken it should be written by 
someone with clinical and pathological knowledge. 


Nature and Nurture. By Lancelot Hogben, M.A., D.Sc. London: 
Williams and Norgate. 1933. Pp. 844. Price 6s. 6d. net. 
THERE is much that is technical and little that is as yet of much practical 
significance for the student of neurology or psychopathology in this series of 
lectures, which will appeal to the geneticist. A chapter devoted to the genetic 
analysis of familial diseases is more mathematical than clinical; but its 
value, we consider, resides just as much in an account of the general directions 
which should be observed when family pedigrees are being collected. These 
help materially in the problem, especially as regards the recording of isolated 
instances of rare diseases. It is only too true that familial occurrences 
attract attention when sporadic examples do not. 
also to the point that 


should be ascertained, 


Importance is attached 
ages at death and onset of parents and all siblings 
especially if a disease is not apparently congenital. 
If a disease does not appear till after puberty, no children dying before 
puberty should be counted in the family incidence. One significant conclusion 
is drawn for the clinician. ‘Two healthy parents who have given birth to 
a child who is an amaurotic family idiot or a hemophiliac may wish to know 
what likelihood there is that they will do so again, if they have another child. 
The physician can tell them that the odds are exactly one to three in favour 


of each subsequent child being afflicted in the same way. There are even 


odds that any child will carry the defective gene and transmit it to future 
generations. The odds are one to three that any subsequent child will neither 
have the disease nor carry the gene for it.’ 
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Nouveau Traité de Psychologie. Edited by Georges Dumas. Vol. III. 
Paris: Felix Alean. 1933. Pp. 462. Price 100 fr. 


Tue third volume of the attractive Treatise on Psychology deals with a 
subject of interest to students of both mind and body, being that of sensori- 
motor associations—that is to say, it examines at length the interrelations 
of emotion and its physical counterparts. The French school has always 
been particularly good in the matter of describing and analysing affective 
expression, and the reader will appreciate the long and accurate accounts of 
joy, sadness, fear and anger, illustrated as they are by many drawings and 
photographs. We confess however to a little disappointment when it comes 
to synthesis and examination of somatopsychic theories of the emotions. 
Not a little that the author here relies on is from the standpoint of physiology 
either old or dubious, and his neurology is weak. The experiments of 
Pagano on the caudate nucleus have little if any value. It is a mistake to 
aver that hemiplegic contracture is caused by ‘ irritation’ of corticospinal 
fibres in the capsule. Little attention is paid to the occurrence of affective 
phenomena in various nervous diseases aside from hemiplegia, and while 
facial palsies are utilised for the purpose, no less interest is to be found in 
facial diplegias, of which nothing apparently is said. Nevertheless, the author 
develops his subject well by going on to discuss sweating, goose-skin, trembling, 
pallor, blushing, laughter, tears, sobbing, each from both the physiological 
and the psychological standpoint. All this is effected in a systematised way, 
and is very readable. Horripilation is examined—this has often been over- 
looked in treatises of the kind. Various theories are passed in review in 
connexion with this part of the subject. The last part of the volume is 
occupied with problems of language and mimic gesture, of aphasia and 
apraxia. 


Intracranial Tumours. By Percival Bailey, Professor of Surgery, Univer- 
sity of Chicago. London: Bailli¢re, Tindall and Cox. 1933. Pp. 476. 
Price 30s. 

Proressor BaiLey’s name has long been known in association with the 


question of cerebral tumours as that of one who speaks with authority and 
who knows his subject clinically, pathologically and surgically. In this book 


‘it is chiefly the second of these aspects that is examined. Concise anatomical 


and physiological descriptions of the skull and brain are succeeded by a 
clear and straightforward exposition of the neuropathological features of the 
following varieties: acoustic neurinoma, hypophyseal adenomas, cranio- 
pharyngioma, meningioma, hemangioblastoma, ependymoma, medullo- 
blastoma, astrocytoma, oligodendroglioma, glioblastoma multiforme, spongio- 
blastoma, pinealoma. Metastic, miscellaneous, and connective-tissue types 
are also discussed. In most instances brief clinical accounts amplify the 
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pathological descriptions. Chapters are added on diagnosis, differentia} 
diagnosis, and treatment. We have in the volume an up-to-date presentation 
of a subject which has of late become increasingly complex and important; 
it is written in simple language, and excellently illustrated by careful drawings 
instead of photographs (microscopic or otherwise). It should be in the library 
of every neurologist. 


The Nature and Treatment of Amentia. By L. Pierce Clark. London: 
Bailliére, Tindall and Cox. 1933. Pp. 306. Price 12s. 6d. 


Tue book written by Dr. Pierce Clark, who has had long experience of mental 
defectives in the United States, and made numerous contributions to the 
subject, is conceived entirely on Freudian lines. It is not so much a study 
of the ament as of the amentia which gives him his name. The general 
scheme of the work is to describe and illustrate by specific cases the psycho- 
logical features and clinical behaviour of the mental defective, of different 
grades. These are conveyed to the reader in a series of case-reports, graphi- 
cally written if at the same time popular in cast. We are shown how Ralph, 
Winnie, Anna, Jack and all the rest of them react, what they say and do in 
the course of the ‘ analytic play sessions ’ which seem to be a feature of the 
institution concerned. The author is at great pains to point out how such 
conduct can be understood in terms of Freudian doctrine—and there are, 
accordingly, little summaries of the following kind, apropos a_ particular 
case: ‘(1) The ego is too weak to venture forth from the mother-identification 
to experience reality ; (2) the sexual instincts remain at the early autoerotic 
levels ; and (3) the destructive instincts are not sufficiently fused with the 
erotic, with the result that the sadistic drive is regressive rather than pro- 
gressive.” 


At the outset the viewpoint of the writer is made perfectly clear: ‘ We 


are not primarily concerned with establishing the fundamental causes of 


mental arrest.” On a later page we are told that ‘ even in cases where a lesion 
is evident there must be some other factor making the amentia mandatory 
[sic]. It is our belief that this directly causative factor lies within the indi- 
vidual make-up, to be explained on the basis of ego-structure and the disposi- 
tion of instinctual energy.’ For those who think in Freudian terms these 
conjectures may perhaps seem self-evident ; to others they must appear an 
excellent instance of putting the cart before the horse. 

Dr. Pierce Clark evidently means his book to be read by circles remote 
from medicine or any kind of science, since he supplies a glossary in which 
are to be found, for examples, definitions of ‘ anal,’ ‘ cortical,’ ‘ meningeal,’ 
‘urinary,’ ‘ psychic,’ ‘ genitals,’ ete. 
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SECOND 


OCCASIONAL NOTES 


Occasional Wotes 


REPORT OF THE CONFERENCE OF THE PRO- 
GRAMME-EXECUTIVE COMMITTEE OF THE 
INTERNATIONAL 


CONGRESS, LONDON, 1935 


I, The Programme Conference was attended by the following Delegates : 


Argentine 
Austria 


Belgium 
Nienmark 


France 
Germany 
Great Britain 
Holland 


Hungary 
Italy . 


Norway 
Portugal 


Switzerland . 


United States 


Held at the Royal Society of Medicine, London, September 6 and 7, 1933 


Dr. R. Morea, Buenos Aires. 

Dr. B. Odoriz, Buenos Aires. 
Prof. O. Marburg, Vienna. 

Prof. G. Stiefler, Linz. 

Dr. L. van Bogaert, Antwerp. 
Dr. Miinch-Petersen, Copenhagen. 
Dr. E. Sorensen, Copenhagen. 
Prof. Baudouin, Paris. 

Dr. J. Lhermitte, Paris. 

Prof. M. Nonne, Hamburg. 

Prof. O. Foerster, Breslau. 

Dr. Gordon Holmes, London. 

Dr. Kinnier Wilson, London. 
Prof. C. U. Ariéns Kappers, Amsterdam. 
Prof. B. Brouwer, Amsterdam. 
Prof. L. Benedek, Debrecen. 
Prof. O. Rossi, Pavia. 

Prof. V. M. Buscaino, Catania. 
Dr. I. Lossius. Oslo. 

Prof. G. H. Monrad-Krohn, Oslo. 
Prof. E. Moniz, Lisbon. 

Dr. A. Lima, Lisbon. 

Dr. C. Dubois, Berne. 

Dr. R. F. von Fischer, Berne. 

Dr. B. Sachs, New York. 

Dr. H. A. Riley, New York. 
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Letters expressing regret for their inability to attend the Conference were 
received from the following Delegates : 


Brazil / : . Prof. A. Austregesilo, Rio de Janeiro. 

Dr. O. Gallotti, Rio de Janeiro. 
China , : . Dr. Y. L. Wei, Peiping. 
Czechoslovakia. . Prof. H. Prochazka, Brno. 

Prof. J. Sebek, Prague. 
Egypt ‘ : . Dr. Y. Barrada, Cairo. 
Esthonia . ‘ . Prof. L. Puusepp, Tartu. 
Greece os , . Prof. Catsaras, Athens. 
Hungary. ‘ . Prof. A. Sarbé, Budapest. 
Poland : : . Prof. H. Halban, Lwow. 

Dr. W. Sterling, Warsaw. 
Roumania ; . Prof. G. Marinesco, Bucarest. 
Spain ‘ : . Prof. G. R. Lafora, Madrid. 

Dr. R. Arias, Barcelona. 
Sweden ; é . Prof. H. Marcus, Stockholm. 


Prof. N. Antoni, Stockholm. 


II. On Wednesday evening, September 6, a Reception of Delegates 
attending the Conference, and their Ladies, was held at the House of the 
Royal Society of Medicine. The Delegates were received by Mr. Warren 
Low, President of the Royal Society of Medicine, Dr. Risien Russell, President 
of the Neurological Section of the Society, and Dr. B. Sachs, President of the 
First International Neurological Congress, Berne, 1931. During the Recep- 
tion an informal meeting of a number of Delegates took place, to arrange for 
a list of nominations for the officers of the Congress for 1935. This meeting 
was presided over by Dr. B. Sachs, and was attended by Drs. Brouwer, 
Dubois, Foerster. Holmes, Lhermitte,. Marburg, Rossi and Riley. 

III. On Thursday morning, September 7, the official Business Session 
of the Conference began, with Dr. B. Sachs in the Chair. 

The minutes of the Meeting of the Programme-Executive Committee of 
the First International Neurological Congress, held in Berne, August 29-30, 
1929, were read. 

The Delegates then proceeded to nominate officers for the Second 
International Neurological Congress, London, 1935. as follows : 


Honorary President . Dr. B. Sachs. 


President . . . Sir Charles Sherrington. 


Deputy President . Dr. Gordon Holmes. 
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Vice-Presidents : 


Dr. Austregesilo (Brazil). Dr. Marburg (Austria). 

Dr. Balado (Argentine). Dr. Moniz (Portugal). 

Dr. Brouwer (Holland). Dr. Monrad-Krohn (Norway). 
Dr. Christiansen (Denmark). Dr. Orzechowski (Poland). 
Dr. Foerster (Germany). Dr. Riley (United States). 

Dr. Haskovec (Czechoslovakia). Dr. Rossi (Italy). 

Dr. Lafora (Spain). Dr. Russel (Canada). 

Dr. Ley (Belgium). Dr. Schaffer (Hungary). 


The Conference decided that Japan, Roumania and Russia are to be 
consulted as to their choice of a representative of their respective countries 
to act as Vice-President. 


Secretary-General . . Dr. Kinnier Wilson. 

Assistant Secretaries . Dr. M. Critchley, Dr. E. A. Carmichael. 
Treasurer : ; . Dr. A. Feiling. 

Editor of Transactions . Dr. Gordon Holmes. 

Assistant Editors. . Drs. J. Lhermitte, V. M. Buscaino, 


R. Arias, C. Dubois. 

The Conference then proceeded to discuss plans for the meetings of the 
Congress of 1935. It was decided that the Congress should take place in 
London, and that the dates should be from Monday, July 29, to Friday, 
August 2, 1935.* It was further decided to adopt the same arrangement as 
was followed at the Berne Congress, viz., to devote Monday, Tuesday, 
Thursday, Friday to scientific sessions, reserving Wednesday for non-scientific 
activities. 

It was also decided to select four subjects for discussion during the 
morning sessions, the afternoon sessions being devoted to miscellaneous 
papers, the number of afternoon sessions to be determined by the total 
number of papers offered and accepted. 

After full discussion the following subjects were chosen for the morning 
sessions, Viz. : 

1. The Epilepsies—their Atiology, Pathogenesis and Treatment. 
Chairmen: Profs. O. Marsurc, O. Rossi. 

2. The Physiology and Pathology of the Cerebrospinal Fluid. 
Chairman: Prof. O. Foerster. 

3. The Functions of the Frontal Lobe. 
Chairman: Prof. H. CLaupE. 

4. The Hypothalamus and the Central Representation of the 

Autonomic System. 

Chairman: Prof. B. BRouWER, 





* The date originally selected was August 5-9, but as this is inconvenient by reason 
of a public holiday, the British Officers of the Congress, after consultation with the dele- 
gates from the United States, have chosen July 29—August 2. 
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In regard to the first of these, the Conference decided to devote two 
sessions to the subject, viz., a morning and an afternoon session on the same 
day, hence two Chairmen were selected. 

The Conference came to the following decisions in regard to the pro. 
grammes for the morning sessions : 

(1) A maximum of five official rapporteurs for each subject, with the 

exception of The Epilepsies, for which the maximum is eight, 
Twenty minutes is the maximum time allowed each rapporteur. 
After the rapporteurs have given their communications, discussion 


9 


~~ 
—— 


will be thrown open by the Chairman, each person taking part 
in it, being allowed five minutes for his remarks. 
(4) Completed papers for the morning sessions to be in the hands of the 
Chairmen or the Programme Committee (vide infra) by March 1, 
1935. 

(5) Abstracts of each paper for the morning sessions to be submitted to 
the Programme Committee (vide infra) for incorporation in the 
published Congress Programme not later than March 1, 1935. 

(6) Abstracts of contributions on the same morning subject to be 
furnished as soon as possible to the other rapporteurs on that 
subject, in order to prevent overlapping. 

The Conference then proceeded to a discussion of the arrangements for 
the afternoon sessions, to be devoted to miscellaneous subjects, and came to 
the following decisions : 

(1) The choice of Chairmen for the afternoon sessions will depend on the 

number of papers submitted and accepted and therefore on the 
number of sessions required. The Chairmen will be chosen (by 


the Programme Committee) from among the Vice-Presidents of 


the Congress, and the Chairmen may designate other distin- 
guished members of the Congress for the same purpose. 

(2) Not more than one contribution from any one member of the Congress 
will be allowed, but members may take part in any discussion, 
and any official rapporteur for any of the morning subjects may 
also present one other paper of a miscellaneous character. 

(3) The Programme Committee will decide on its merits whether any 
particular contribution to the afternoon sessions is to be accepted 
or not. 

(4) The maximum time for presentation of a miscellaneous paper is ten 
minutes. 

(5) There will be open discussion of each afternoon paper, each person 
taking part in it being allowed five minutes for his remarks. 

(6) As far as possible the Programme Committee will arrange that papers 


of a similar character will be grouped together in one or other of 


the afternoon sessions. 
(7) Abstracts of all papers (or the papers themselves) submitted on 
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miscellaneous subjects to be in the hands of the Programme 
Committee not later than March 1, 1935. 

(8) In the case of papers presented in Italian or Spanish, the author must 
furnish an abstract of the same in either English, French, or 
German and submit it to the Programme Committee by the 
above-mentioned date. 


The PkoGRaAMME CoMMITTEE was constituted by the Conference to 
consist of (1) The British Officers of the Congress and (2) the Chairmen of the 
morning discussions. 

IV. On Thursday afternoon, September 7, the Conference continued its 
Business Session and proceeded to discuss the question of Membership of the 
Second International Neurological Congress 

1. Honorary MemMBERs were nominated as follows : 


S. Ramon y Cajal (Madrid). L. Minor (Moscow). 


A. von Eiselsberg ( Vienna). J. P. Pavlov (Leningrad). 
Henry Head (London). Friedrich Schultze (Bonn). 
Wagner v. Jauregg (Vienna). A. Souques (Paris). 

Fedor Krause (Berlin). E. Tanzi (Florence). 

Pierre Marie (Paris). W. H. Welch (Baltimore). 
G. Marinesco (Bucarest). C. Winkler (Utrecht). 


2. Candidates for Active MEMBERSHIP may make application in one or 
other of two ways: either (i) through one of the National Com- 
mittees, in which case their qualifications shall be examined by 
such National Committee, or (ii) by direct application to the 
Programme-Executive Committee through its Secretary, Dr. 
Kinnier Wilson, in which case their qualifications shall be 
examined by the Executive Committee. Membership cards for 
all members of the Congress shall be issued by the Secretary of the 
Congress and payments shall be made either through the National 
Committees or direct to the Treasurer of the Congress. 

3. AssociaATE MEMBERS shall consist of non-professional persons, men 

and women, interested in the Congress. 

The question of financial support for the Congress was then discussed, 
and the following decisions reached : 

1. Each Nationa CoMMITTEE is requested to be responsible for the 
following financial contributions to the support of the Congress 
for each of the two years 1934 and 1935, viz. : 

(i) $100 or its equivalent in Swiss francs—France, Germany, 
Great Britain, Italy, United States of America. 
(ii) $50 or its equivalent in Swiss francs—Austria, Holland, 





Switzerland. 
(iii) $25 or its equivalent in Swiss francs—Argentine, Brazil, 
Hungary, Poland, Roumania, Spain, U.S.S.R. 





OCCASIONAL NOTES 


(This arrangement is based on the numerical membership of the respective! 
countries at the Berne Congress of 1931.) 
2. The Conference expressed the unanimous opinion that while none of 
the National Committee of the countries mentioned in paragraph 1} 
above need consider themselves compelled to subscribe the speei- 
fied amount they should not merely endeavour to do so but 
increase the amount if they are able to ; further, that the National} 
Committees of countries not mentioned in paragraph 1 above 
should be requested to make such contributions as they can. 
3. The same fee for AcrivE MEMBERs as at Berne, 1931, was chosen, viz, 
the equivalent of 25 Swiss francs for each participant in the 
Congress. 
4. The fee for Assoctare MEmBeERs is one half of the fee for Active 
Members, viz., one half of the equivalent of 25 Swiss frances. 
The question of the official languages of Congress was discussed at length, 
The decision was, that English, French, German, Italian, and Spanish are the 
official languages. Any member, however, who presents his communications 


in Italian or Spanish must previously forward to the Programme Committee 


an abstract of his paper in either English, French, or German (vide supra), 

All arrangements for the accommodation of members of the Congress, 
and for publicity, were left in the hands of the British Organizing Committee. 

Messrs. Thos. Cook and Son were appointed official Travel Agents for the 
Congress. 

V. On Thursday evening, September 7, the Delegates and their Ladies 
were entertained to dinner at the Dorchester Hotel by the Neurological Section 
of the Royal Society of Medicine. The guests numbered 31, the hosts (ladies 
and gentlemen) 29. 

S. A. KINNIER WILSON, 
Secretary-General. 
14 Harkey Street, Lonpon, W.1. 





NATIO¥AL HOSPITAL, QUEEN SQUARE, 
iii tate at | eae AN ee 


Nervous System will be held at the above 


Hospital from Jan. 22nd to March 23rd, 1934. CHRISTCHURCH ROAD 


The Course will consist of 36 lectures on the 
principles of Neurology at 3.30 p.m. on each weekday . \ y 
except Wednesday and Saturday ; 18 demonstrations STREATHAM HILL, S.W.2 
on the Anatomy and Pathology of the Nervous System 
at 12 noon, and demonstrations on clinical methods, : 
including Ophthalmology, at 5 p.m. The fee for this A Private Home for the Treatment of “ 
course will be £10 10s. Special arrangements can be with Mental and Nervous Disorders. 
made for those who are unable to take the whole acres of Grounds. Homelike surroundings, 
course. ; ’ 

Tickets entitling to attend the Out-patients’ amusements and occupations. 
Clinic only (£2 2s. for three months) may be obtained . 
from the Secretary. A limited number of Students can Apply : 
be enrolled as WARD CLERKS. Fees: £5 5s. three y N vsician 
months ; £7 7s. six months: £10 10s. Perpetual Ticket, J. H. EARLS, M.D., Resident Phys 

Applications should be addressed to the Secretary, 
Medical School, National Hospital, Queen Sauare, 
WC.1. J. G. GREENFIELD, Dean. 


Telephone: TULSE HILL 71/81 




















